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STATE  OF  MONTANA 
DEPARTMENT  OF  HIGHWAYS 

STANDARD  DRAWINGS  FOR  HIGHWAY  CONSTRUCTION 

Introduction 

This  1984  Edition  of  the  Standard  Drawings,  effective  April  1, 
1984,   is  supplemental  to  the  latest  edition  of  the  Standard 
Specifications  for  Road  and  Bridge  Construction  adopted  by  the 
Montana  Department  of  Highways. 

Users  of  the  Standard  Drawings  should  consult  the  Standard 
Specifications  for  additional  requirements  which  may  be 
applicable  to  the  Standard  Drawing.     In  addition,  when  using 
Standard  Drawings  required  by  a  specific  project,  the  special 
provisions  of  that  project  should  also  be  consulted  for  any 
additional  requirements  which  may  pertain  to  the  Standard 
Drawings . 

Standard  Drawings  are  too  voluminous  to  attach  to  the  plans,  and 
are  therefore  made  part  of  the  contract  documents  by  reference. 
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4/1/84 

604 

Median  Inlet  Cover 

55 

3/1/72 

604 

Concrete  Manhole 

57 

4/1/84 

604 

WHW: JPK: 3 :cm: 210/g 


-3- 


Rev.  5/1/90 


Reference  to 

Standard  Drawing                                Std.  Dwg.  Effective     Std.  Spec. 
Section  &  Title  Number  Date  Section  No. 

CURBS  AND  SIDEWALK 


Wheel  Chair  Ramp 

64 

6/1/79 

608 

Concrete  Sidewalk 

65 

6/1/79 

608 

Miscellaneous  Curbs 

66 

4/1/84 

609 

Median  Concrete  Curbs 

0  / 

A   /  I  /OA 

4  /  i  /  0  4 

c  r\  n 

buy 

Precast  Traffic  Curbs 

68 
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618,619 
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A  J  1  /OA 

4/ 1/ o4 

CIO     C 1 Q 

bio , biy 
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4/1/84 

618,619 
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206 

4/1/84 

618,619 
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208 
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227 
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4/1/84 
4/1/84 
6/1/79 


556,619,704 
556,619,704 
619,704 
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2/1/75 
2/1/75 


619 

619 

619 
619 
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244 
245 
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2/1/75 
4/1/84 
4/1/84 
4/1/84 
2/1/75 
6/1/79 


619 
619 
619 
619 
619 
619 
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Sign  Design 
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251  6/1/79 

252  6/1/79 


619 
619 
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Date  Tags 
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256 

84 
90 


2/1/75 

4/1/84 
3/1/72 


619 
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606 
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Section 

91 

3/1/72 
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Metal  Guardrail 

606- 

05 

7/1/89 

606 

Breakaway  Cable  Terminal 
Assembly 

606- 

10 

7/1/89 

606 

Guardrail    Tf^rminal  Section'; 

606- 

15 

7/1/89 

606 

Guardrail  Terminal  Sections 

606- 

20 

7/1/89 

606 

606- 

25 

7/1/89 

606 

\j  \J  \j 

■L  Cx      V-I-  J-                ^  WliW  i-        \^  \^      V-»  LI  J,           i-/  C  L.CI  ^  X 

606- 

\J  \J  \J 

26 

7/1/89 

606 

\J  \J  \J 

T*  ^       V"  <^  H       o  n    y    +"       r^nvV^    Fif^+'^^i  1 

606- 

27 

1/1/^9 

606 

VJLiClX.V>i.i_  aXJ.      XiiOL.ClU.XCIL.U.\./iiO      l.\J  ±. 

Median  Hazards 

606- 

30 

7/1/89 

606 

Special  Hazard  Treatments 

606- 

35 

7/1/89 

606 

Guardrail  Hardware 

606- 

80 

7/1/89 

606 

N                   M  II 

606- 

82 

7/1/89 

606 

n              M  II 

606- 

84 

7/1/89 

606 

MM  II 

606- 

\J  \J  \J 

86 

7/1/89 

/  /   -L  /  O  J 

606 

\J  \J  \J 

H              n  II 

\t  \J  \J 

88 

7/1/89 

606 

\J  \J  \J 

n              n  11 

\J  \J  \J 

7/1  /  8  q 

606 

\J  \J  \J 

II              If  II 

606- 

92 

7/1/89 

606 

H             n  II 

606- 

94 

7/1/89 

606 

FENCE 

Farm  Fence 

607- 

00 

2/20/90 

607 

Interstate  Fence 

607- 

05 

2/20/90 

607 

Fencing  Details 

607- 

10 

2/20/90 

607 
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FENCE  (Continued) 


Fencing  Details  607-15         2/20/90  607 

Farm  Entrance  Gates  607-20         2/20/90  607 

Chain  Link  Fence  607-25         2/20/90  607 
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TITLE  SHEET 


PLAN 


o 


® 


PRIMiIRr  ROAD" 
PRIMITIVE  ROAD 
PROPOSED  ROAD 
GRADED  ROAD 
GRAVELED  ROAD 
PAVED  ROAD 

FEDERAL  AID  ROUTING    (On  EiKlMg  R 
FEDERAL  AID  R0UTIN6 
INTERCHANGE 
STRUCTURE 
FREE  FERRY 
TOLL  FERRY 
HIGHWAY  TIHWCL 
PASS 
RAILROAD 
RESERVATION  LINE 
STATE  a  NATIONAL  LINE 
COUNTY  LINE 
TOWNSHIP  a  SECTION  LINE 
U.  S.  HIdHWAY 
STATE  MOHWAY 
CITY  OR  TOWN 
AtR  FrELD 


RA>-^  .  

N.aS*40'E 
N8^tfC~ 


WW         IN  PLACE 


Prlmarf  rood*  or*  08  ifich  mill  AM  oth*r*  a 


I  flowline  at  t  --^ 
^  J  FLOWUNE  AT  t  --^ 
[  J  I  FLOWLINE  AT  S.-^ 


PROFILE 


CULVERT 

IRRIGATION  SYPHON 
CONCRETE  BOX  CULVERT 


CROSS  SECTIONS 


T 

POWER  POLE  (No.  of  WIrot  a  VoJIogo] 

T 

TELEPHONE  POLE    Ma  of  WIroil 

T 

TELEGRAPH  POLE  (No.  of  NIroo) 

o- 

GUY  POLE 

GUY  AND  ANCHON 

-TEL  or  TELG- 


_STM.  wm,  


 GAS  or  OH.- 

0 

o 


STATE  a  NATIONAL  LHE 
COUNTY  LINE 

CITY  OR  TOWN  aOUNDAMES 

TOWNSHIP  LINE 

SECTION  LINE  [SI 
If  found- opai  If  n 

HIGHWAY  RIGHT-OF-WAY 

RAILROAD  RIGHT-OF-WAY 

BASE  OH  SURVEY  LINE 

(  OF  STAKED  LINE  WHEN  A 
PROJECTKM  IS  MADE 

RAILROAD 

TRAVELED  WAY 

LEVEE  OR  DYKE 

RETAINING  WALL 

RmiAP 

CONCRETE  SIOCWALK 
CONCRETE  cum 
FENCE  LINE 
CATTLE  GUARD 
SNOW  FENCE 
TREE  OR  BUSH 
SMALL  DRAINAK 
LARGE  DRAINAGE 
RESERVOIR  WITH  DAM 
LAKE 

HARSH.  SWAMP 
BLUFFS  OM  CLIFFS 
GRAVEL  PIT 

CULVERT  WITH  WAOWALL  tin  Plocn) 
CULVERT  WITHOUT  HCADWALL  (In  Plocol 
NEW  CULVERT  OR  EMBANKMENT  PROTECTOR 
0H»  ftLET.  HEOtAN  INLET  OR  CATCH  BASIN 
POWER  CABLE 

TELEPHONE  OR  TELEGRAPH  CABLE 

WATER  LINE 

STOMH  SEWER 

SANITARY  SEWER 

NATURAL  OAS  LINE 

GASOLINE  OR  OIL  LME 

TELEGRAPH  POLE 

TELEPHONE  POLE 

POWER  POLE 

TROLLEY  POLE 

LIOKT  POtE 

GUY  POLE 

GUY  WIRE  a  ANCHOR 


m 

0 
t 

A 

es 


ADD  EXC 

A.D.T 

AGG. 

AH. 

APP. 

APPL- 

APPROX. 

ASPH. 


cao 

C/A 

C.A.P, 

CEM. 


CO, 

COMP 
CONC 
CONN. 
CONST 
COR 

cov. 

CR 
CPS 


C.S.P,A. 

CTR. 

CULV. 


OIL  OR  GAS  WELL 
TANKS 

MANHOLE  (LoM  o*  to  fypo  or  ••rvko) 

HYDRANT 

WATER  WELL 

SCALES 

PROJECT  MARKER 
STATKM  MARKER 
R/W  MONUMENT 

CENTERUNE 

DEFLECTION  ANGLE 

DEFLECTION  ANGLE   (Ch^cultf  Curvo) 

nCFLECTION  ANGLE  OF  ONE  SPIRAL 

PROPERTY  LINE 

NORTH  ARROW 

DITCH  BLOCK 


ABBREVIATIONS 

ADDITIONAL  EXCAVATION 

AVERAGE  DAILY  TRAFFIC 

AGGREGATE 

AHEAD 

APPROACH 

APPLICATION 

APPROXIMATE 

ASPHALT 

AVERAGE 

BARRELS 

BEGIN 

BRIDGE  END 

BITUMINOUS  or  BITUMEN 

BACK  or  BANK 

BUILDING 

BLOCK 

BENCH  MARK 

BOTTOM 

aniDOE 

BASE  of  RAIL 

BITUMINOUS  SURFACE  TREATMENT 
CUT 

CURB  a  GUTTER 

CONTROL  of  ACCESS 

CORRUGATED  ALUMINUM  PIPE 

CEMENT 

CHANNEL 

CHANNEL  CHANGE 

CLASS  or  CLEARANCE 

COUNTY  or  COMPANY 

COMPACTION 

CONCRETE 

CONNECTION 

CONSTRUCTION 

CORNER 

COVER 

CRUSHED  or  CREEK 
COURSE 

CURVE  10  SPIRAL 
CORRUGATED  STEEL  PIPE 

CORRUGATED  STEEL  PIPE  ARCH 

CENTER 

CULVERT 

CUBIC  YARD 

DEGREE  Of  CURVATURE  or 

DISTRIBUTION  of  TRAFFIC 

DEGREE  Of  CURVATURE  (wllh  »plfal«) 

DETOUR 

DESIGN  HOURLY  v/OLUME 


ELEV. 
ELONG. 
EMB. 
EMUL. 


GTR. 
HST 
HOWL. 


DROP  INLET 

DRAIN 

DITCH 

DRAWING 

EAST 

EASTBOUND 
ELEVATION 
El.ONGA-^D 
EMBANKMENT 

EMULSIFIED 

ED3E  ol  OIL 

EQUATION 

EASEMENT 

EXISTING 

EXCAVATION 

EXTENSION  or  EXTERNAL 
FILL 

FEDERAL  AID 

FENCE 

FERTILIZER 

FLARED  END  TERMINAL  SECTION 

FINISH 

FLOW  LINE 

FRONTAGE 

FOOT 

FUTURE 

GRADING 

GAGE 

GALLON 

GALVANIZED 

GARAGE 
GUARD  RAIL 
GRADE 

GRAVEL  SURFACING 

GUTTER 

HUB a  TACK 

HEADWALL 

HEAOGATE 

HOUSE 

HORIZONTAL 

HEIGHT 
HIGHWAY 
HIGH  WATER 
INTERSTATE 

INCIDENTAL  CONSTRUCTION 

INCORPORATED 

INCLUDED 

INTERCHANGE 

IRON  PIN 

IRRIGATION 

LENGTH  of  CURVE 
POUNDS 

LENGTH  of  CIRCULAR  CURVE 

LENGTH-LENGTHEN 

LINEAR  FEET 

LENGTH  Of  SPIRAL 

LEFT 

MATERIAL 

MAXIMUM 

MEDIUM  CURING 

MEDIAN 
MANHOLE 

MINIMUM.  MINERAL  or  MINUTE 

MISCELLANEOUS 

MAINLINE 

MUNICIPAL 

MONUMENT 

MILE  YARD 

NORTH 

NORTHBOUND 

NORMAL  CROWN 

NORTHEAST 

NATURAL  GAS 

NORTHWEST 

OVERPASS 

POWER  CABLE 

POINT  of  CURVE  (Baglnnlngl 

POINT  of  COMPOUND  CURVE  or 

PORTLAND  CEMENT  CONCRETE 

PRELIMINARY  ENGINEERING 

PAVEMENT 

PENETRATION 


RM.B. 
PM.S. 
RO.C. 


PRE  ST 
PROC 
PROJ. 
PROT, 


SPEC.  PROV. 
SAN,  SEW. 
S.S.  PPA.C. 


PERFORATED 

POINT  of  INTERSECTION 

PLACE 

PLANT  MIX  BASE 
PLANT  MIX  SURFACING 
POINT  on  CURVE 
POINT  on  SPIRAL 
POINT  on  SEMI-TANGENT 
POINT  on  TANGENT 
POWER  POLE 

PRESTRESSED 

PROCESSING 

PROJECT  or  PROJECTED 

PROTECT,  PROTECTOR  or  PROTECTION 

POINT 

POINT  Of  TANGENT  (End  of  Curv») 
PRESENT  TRAVELED  WAY 
POWER  (LInoi) 
PEAK  DISCHARGE  (Wolorl 
RANGE, CURVE  RADIUS.RISE 

RAPID  CURING 

REINFORCED  CONCRETE  PIPE 

REINFORCED  CONCRETE  Pff>E  ARCH 

ROAD 

ROADWAY 

REINFORCEMENT 

RAILROAD 

RIGHT 

RIGHT  of  WAV 
ROUTE 

RAILWAY 

RATE  Of  FULL  SUPERELEVATION.SLOPE  In 

FT  p«r  FT, SPAN  or  SOUTH 

SOUTHBOUND 

SLOW  CURING 

SPIRAL  to  CURVE 

SIDEWALK 

SOUTHEAST 

SECTION  or  SECOND 

SHOULDER 

SHEET 

SPECIAL  PROVISION 

SANITARY  SEWER 

STRUCTURAL  STEEL  PLATE  PIPE 

ARCH  CULVERT 

EMULSIFIED  ASPHALT 

SPIRAL  to  TANGENT 

STREET 

STATION 

STEEL 

STANDARD 

STANDARD  SPECIFICATIONS 

STAKED  or  STAKE 

STORM  SEWER 

STRUCTURE 

SUBGRAOE 

SURFACE 

SOUTHWEST 

SYPHON 

SQUARE  YARD 


TIMBER 

TELEPHONE 
TELEGRAPH 

TRANSMISSION  LINE  or  TRANSITION 

LENGTH  of  TANGENT  (  Curva  with  Splroli ) 

TANGENT  10  SPIRAL 

TYPICAL 

UNIT 

UNCLASSIFIED 
UNDERPASS 

DESIGN  SPEED  or  VELOCITY 

VERTICAL  CURVE 

VEHICULAR 

VERTICAL 

VITRIFIED 

WEST 

WESTBOUND 
WATER  TABLE 
WEIGHT 
CROSSING 
CROSS  SECTION 


* 

8"  X  24'   PLAIN    PC.  CONCRETE  PAVEMENT 


SJWEO  CONTRACTION  JOINTS 
SEE  NOTE  A 


#  4X24  DEFORMED  TIE 
BARS  SPACED  2-6  C-C 


LONGITUDINAL 
JOINT 

 \  ' 


PLAN 


NOTE  c: 
CONTRACTION  JOINTS  SHALL 
BE  CONSTRUCTED  AT  LEAST 
5  FROM  ANY  CONSTRUCTION 
JOINT  (STO.  DWS.'IT) 


NOTE  A  :  CONTRACTION  JOINTS  SHALL  BE  SAWED   DIAGONALLY   AS  SHOWN 
ABOVE   UNLESS  SHOWN  OTHERWISE  ON  THE  PLANS. 

OFFSET  =  4'  IN  24'  AND  SKEWED  COUNTERCLOCKWISE  TO  THE  DIRECTION 
OF  TRAFFIC  MOVEMENT 

SPACING  OF  THE   JOINTS    SHALL  BE  12',  15',  14' ,  13'  AND  REPEAT  EXCEPT 
FOR  THE  FIRST  JOINT  AT  BRIDGE  APPROACH  PANELS  OR  EXPANSION 
JOINT  LAYOUT 


6  Min. 

T 


9'0"  MIN. 

3'0"  MAX 

3'0"MAX.  I                        9'0"  MIN. 

PLANE  SURFACE 
SLOPE  aOZ'PER  FT 

ROUNDED 

SECTION     1                  PLANE  SURFACE 
^LONGITUDINAL  JOINT 
/^»4  X  24'  DEFORMED    TIE  BARS                  '/4 'R:^ 

:.                         A.  :.,                  ■.        .  ^  -. 

-  V 

12  0  ' 

I2'0" 

2 

4'0" 

SECTION  A-A 

FOR  CONTRACTION    JOINT  DETAIL 

FOR  LOCATION   AND   DETAILS  OF  DOWELED   CONTRACTION  JOINTS 

DEFORMED  TIE  BARS  TO  BE  INCLUDED  IN  UNIT  PRICE  BID  FOR  PC.  CONCRETE  PAVEMENT. 


SAWED   LONGITUDINAL   JOINT  WITH    DEFORMED    TIE  BARS 

SAW  CUT  -  MIN  l/g"    MAX   ^/8"  ^-Hl  /  FILL  WITH  JOINT  SEALER  (FED.  SPEC.  SS-S-1401  E 


.*4  X  24   DEFORMED   TIE  BAR 


MAXIMUM     SPACING    OF    TIE   BARS    2  6  C-C 


TIE   BARS  MAY  BE  INSTALLED  AFTER  THE  CONCRETE   HAS  BEEN   STRUCK  OFF  AND  PRIOR   TO  FINAL 
FINISHING,   BY  AN   INSTALLING   DEVICE,     PREVIOUSLY    APPROVED    BY   THE    ENGINEER,    WHICH   WILL  PLACE  THE 
TIE   BARS   IN  THE  REQUIRED    POSITIONS    AND  LOCATION. 

TIE   BARS   PLACED    IN  ADVANCE    OF  CONCRETE    PLACING   OPERATIONS    SHALL  BE  RIGIDLY    AND  SECURELY 
SUPPORTED    IN  THE  REQUIRED    POSITION   AT  THE  JOINT  BY   CHAIRS,   STAKES   AND  OR   SUPPORTING  DEVICES. 
THE   SUPPORTING   DEVICES    MAY  BE   FACTORY    ASSEMBLED.     THE   CONTRACTOR    SHALL    FURNISH   THE  ENGINEER 
WITH    DETAIL   DRAWING    OF  THESE   DEVICES,    A   SUFFICIENT    TIME    IN    ADVANCE    OF   CONSTRUCTION,    FOR  HIS 
APPROVAL      ANY    APPROVAL    OF   DRAWINGS   OF    THESE    DEVICES    SHALL    BE    CONSIDERED    TENTATIVE    AND  FINAL 
APPROVAL    SHALL    BE    CONTINGENT    UPON    THEIR    SATISFACTORY  PERFORMANCE. 

SEE  STANDARD   SPECIFICATIONS    ARTICLE    39.04  (K)  (4)  FOR    SAWED  JOINT. 

THE    COST   OF  THE   TIE   BARS,   JOINT   SEALER,   AND   SUPPORTING    DEVICES    SHALL    BE   INCLUDED  IN  THE 
UNIT   PRICE   BID  PER    SQUARE    YARD   OF   PC.  CONCRETE  PAVEMENT. 

NOTE:     THIS   JOINT   MAY   BE    USED   AT  OTHER    LOCATIONS   IF  CALLED    FOR  ON   THE  PLANS. 


REVISED 

4/1/79 

DEC.  83 

EFFECTIVE 

^1/79 

STANDARD  DRAWING 


REFERENCE. 
STANDARD  SPEC. 
SECTION  39 


DWG.  NO. 
15 


PC.  CONCRETE  PAVEMENT 
SAWED  JOINTS  WITH  TIE  BARS 


APPROyED 
BY. 


ADUmiSTRATOK-ENeiNEERINS  DIVISION 


r 


c 


SAWED  JOINT  WITH  DOWEL  BARS 


SA*  CJT  MIN  l/fl  '/S"  

^  FILL  WITH  JOINT 

SEALER 

,    l"0  X  I'S" 

1    SMOOTH  &0*EL  BURS 

I  / 

-COATED  WITH  MC-Z50  / 
BITUMINOUS  MATL  \ 

i       '  ' 

XIMJM  SPACINS   OF  DOWEL  ' 


THE  DOWELS 
BE  FACTORY 

DEVICES,  A  SUFFICIENT  TIME  IN  ADVANCE  OF  CONSTRUCTION. 
OF  THESE  DEVICES  SHALL  eE  CONSIDERED  TENTATIVE  AND 
THEIR    SATISFACTORY  PERFORMANCE. 


:  SHALL  BE  THOROUGHLY  COATED 


FURNISH  CHAIRS,     STAKES  ANO/Ofl   SUPPORTING    DEVICES    CAPABLE    OF  HOLDING 
IGlDLY,    IN  THEIR   REQUIRED    POSITIONS      THE  DOWEL  SUPPORTING    DEVICES  MAY 
SHALL   FURNISH    THE   ENGINEES  WITH  DETAIL  DRAWINGS  OF  THESE 
ANY  APPROVAL  OF  DRAWINGS 
SHALL  BE   CONTINGENT  UPON 


'  BE   PLACED   BY  MECHANICAL  EQUIPMENT  I 


SAWED  CONTRACTION  JOINT 


SAW  CUT  MIN   V  ''8" 


FILL  WITH    JOINT  SEALER  (FED  SPEC  ES-S-MOiBl 


SEE   STANDAUD  SPECIFICATION,    ARTICLE    3S  04(J)  (A)   FOR   SAWED    CONTRACTION    JOINT  DETAILS 
WHERE  INTEGRAL    CURB  IS  CALLED  FOR,   THE  JOINT  SHALL  BE  CONTINUED  THROUGH  THE  INTEGRAL 

CURB. 

THE  COST  OF  JOINT  SEALER,  DOWEL  BARS,  SUPPORTINQ  DEVICES  AND  CONSTRUCTING  THE  SAWED 
JOINT  SHALL  BE  INCLUDED   IN  THE  UNIT  PftlCE  BIO  PER   SQUARE  YARD  OF  PC    CONCRETE  PAVEMENT 


LONGITUDINAL     KEYWAY  JOINT 


I  JOINT  SEALER  [FED  SPEC  SS-S-I40I  E 


*  LONGITUDINAL     KEYWAY    JOINT    WITH   TIE  BARS 

SAW  CUT  MIN   l/s"    MAX  1 


I  JOINT   SEALER  (fED  SPEC   SS-5-I40I8  1 


S«CQnd  SlQb 


STRUCTED    IN    SINGLE  ALTERNATE 

IDLY  AND  SECURELY    SUPPORTED    IN  THE  REQUIRED    POSITION  AT 
SUPPORTING   DEVICES      THE  SUPPORTING   DEVICES   MAY  BE  FACTORY 
"  DRAWINGS  OF  THESE  DEVICES, 


ASSEMiLED  THE  COiJthACTOR  SHALL  FURNISH  THE"  ENGINEE 
A  SUFFICIENT  TIME  IN  ADVANCE  OF  CONSTRUCTION,  f^OR  HIS  APPROVA. 
OF  THESE  DEVICES  SHALL  BE  CONSIDERED  TENTATIVE  AND  FINAL  ARPHOVAI 
UPON  THEIR  SATISFACTORY  PERFORMANCE  JOINT  MAY  BE  USED  AT  OTHER  I 
ON  THE  PLANS 


iNSVEBSE  CONS! 


REVISED 

EFFECTIVE 

3/l/?£ 

standard  drawing 

reference:  dwg.  no. 

standard  spec  17 

SECTION  39  

PC  CONCRETE  PAVEMENT 
SAWED  AND  KEYWAY  JOINTS 

'b^^^LUJ2.  /?-/,^.  

 AOmMSTaATOR-£NmHEtmHe  DlVISIOfj 


RANDOM  RIPRAP 


s  o'  MIN 


3.0  MIN 


SUBGRADE  SHOULDER  OF   Rr .xr^vM 


CUTOFF  mLL{  SEE  STD.  DWG.  NO  30) 


SEE  SPECIFICATIONS   FOR   GRADATION,     TYPES  AND  CONSTRUCTION  METHODS- 


HAND  LAID  RIPRAP 


Z  O  MIN 


 :^00?c  1 

D  czi  c;^  ciD  CD  CD  o  c::d 


SUSGRADE  SHOULDER  OF  ROADWAY 


ENDS  OF  RIPRAP  WALLS  SHALL  BE  KEYED  INTO   THE  EMBANKMENT  SLOPES  A 
MINIMUM  OF    Z  FEET   FROM  OUTER  FACE  OF  THE  RIPRAP   FOR   THE  FULL   HEIGHT  OF 
THE  RIPRAP  WALL. 

SEE  SPECIFICATION  FOR  GRADATION  AND    CONSTRUCTION  METHOD. 


REVISED 

APR.  1983 

EFFECTIVE 

3/1/72 

STANDARD  DRAWING 


REFERENCE. 
STANDARD  SPEC. 
SECTION  50 


DWG.  NO. 
25 


CULVERT  RIPRAP 


appROv 


ADMINISTRATOR -ENGINEERING  DIVISION 


EMBANKMENT  PROTECTION 


STANDARD  DRAWING 


REFERENCE  DWG.  NO. 

STANDARD   SPEC.  26 
SECTION  50 


REVISED 

DEC.  1983 

EFFECTIVE 

3III7Z 

EMBANKMENT  PROTECTION 


ADUINISTRATOR-ENeiNEERING  DIVISION 


Header  Wall 

r 

A 

A 

r 

B 

-  i 

1  outer 

CO 

6' 

6'  _ 

6' 

 6'  

man  6 

faerm  width  [*'  j 


t  Structur* 


nils  superstruclur 


STRAIGHT  STRUCTURE 


sond  gravel  cushion ' 
OS  required 


3"  curb  section  shall  be 
monolilhicly  placed  with 
the  stops  protection  concrete, 
dimension  joints  sholl  run 
thru  3"  curb. 


-I 

_t 

.6" 

J 

SECTION  B-B 
header  wall 


Joints  may  be  sowed,  mode  with  the 
_  appropriate  grooving  tools,  or 
removable  inserts  of  on  approved 
type 

^•^  If  joints  are  sowed.  Sowing  of 
joints  shall  be  done  just  ofter 
concrete  hos  set, but  before  un- 
controlled cracking  occurs. 


6  gage  \ 
wire  fabric  ^ 
sand  grove i \ 
cushion  03  required 


El 


reinforcing  steel 

VERTICAL  a  HORIZONTAL 
CONSTRUCTION  JOINT 

Use  OS  need  in  plocmg  stob.  When 
required  will  be  used  in  lieu  of  a  dimension 
joint  ot  the  same  spacing  as  a  dimension 
joint. 


reinforcing  steel 


VERTICAL  a  HORIZONTAL 
DIMENSION  JOtNT 

To  be  ploced  ot  6'  verticol  spocing  or  as  noted. 
To  be  placed  at  8'  horlzontoi  spocing  or  ob  noted. 
Joints  moy  be  sawed,  mode  with  grooving  tools, or 
removable  inserts  of  an  approved  type 


backwoll 
SKEWED  STRUCTURE 


CAST  IN  PLACE  CONCRETE 

Locate  joints  as  irdicoted  on  the  plans  If  construction 
is  stepped  (or  over  two  hours  a  constructlan  jomt  sholl  be 
mode.  Payment  shall  be  the  seme  as  for  concrete  blocks 
Class  "D"  concrete  shall  be  used  for  oil  cost-in-ploce  concrete 

An  approved  one  half  inch  expansion  jomt  filler  sholl 
be  used  wherever  the  cost  in  place  concrete  obuts  agomst 
ony  part  of  the  bridge  structure. 


The  embankment  slope  shall  be  cleared  of  oil  brusli, debris 
and  rubble.  A  cushion  is  required  tor  dirt  embankment  stopes.  A 
cushion  is  not  required  for  grovelly  embankment  stopes  All  ahpes 
shall  be  finished  to  □  reosonobiy  uniform  surfoce  or  to  the  slope 
indico;ad  ,>  ^he  bridge  plont.  All  loose  motenol  shall  be  compocted 
to  the  sotisfoction  of  the  engineer.  Adjacent  slope  oreo  shall  be 
left  in  0  smooth,  uniform  condition. 


REINFORCING  STEEL 

(may  use  either  alternate  hsted  below) 
3  bors  OT  O'lO"  centers  (  horiz  S  vert  spacing) 
min  cover  of  I  inch, 
!.  Welded  wire   fabric  6"x  6"x  6  gage 


lap  required  at  constru 


joints    for  reinforc 


DIAGRAM  A 


B/iO/72  ■4///79 


3/I/7Z    I  9/1/72    j  ^///79 


STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  SO 


CONCRETE  SLOPE  PROTECT/ON 


AMimSTRATOH-ESaiNEERIne  aVISIOH 


WARP  TO  FIT 
DRAINAGE 


NOTES 

specifications:  MONTANA  DEPARTMENT  OF  HIGHWAYS  STANDARD 
SPECIFICATIONS  FOR  ROAD  AND  BRIDGE  CONSTRUCTION,  ADOPTED 
MARCH  I,  1981  AND  ANY  AMENDMENTS  THERETO,  AND  SPECIAL  PRO- 
VISIONS SHALL  GOVERN  UNLESS  OTHERWISE  NOTED. 

CONCRETE  ALL  CONCRETE  SHALL  BE  CLASS  AC-DC  UNLESS  OTHER- 
WISE NOTED.  CONCRETE  SHALL  CONFORM  TO  SECTION  40  OF  THE  SPEC- 
IFICATIONS  CONCRETE  MAY  BE  PNEUMATICALLY  APPLIED. 

WARP  TO  FIT^  BANK  PROTECTION:  BANK  PROTECTION  SHALL  BE  TYPE  3  AND  SHALL 
CONFORM  TO  SUBSECTION  50  30  OF  THE  SPECIFICATIONS  THICKNESS 
SHALL  BE  12".  MIN. 

INLET  conditions:  the  inlet  is  to  be  depressed  below  the  natural 

DRAINAGE  BASIN  TO  PREVENT  FLOW  FROM  SIDE  CHANNELING  OVER  THE 
SLOPE  BEFORE  REACHING  THE  CHUTE. 


DRAINAGE 


DITCH  GRADE 


SECTION  C-C 


WHEN  CONSTRUCTED  ON 
FILL  SLOPE  USE  6"X6" 
WIRE  MESH  6  GA  DELETE 
ON  CUT  SLOPE 


TOP  OF  CUT 

OR  FILL  SLOPE 


BANK  PROTECTION 
SEE  NOTES 


DEPRESS  4" 


-WARP  TO  FIT 
DRAINAGE 


CHANNEL  BOTTOM 


DEPRESS  6 


SECTION  A- A 


TYPE 

DIMENSIONS 

QUANTITIES 

A 

B 

C 

CONCRETE  CU.  YD. 

1 

2-0 

4-0 

0-4 

07  CU  YD  +  NX  051  CU  YD  /LIN.  FT 

2 

z-o 

4-0 

1  -  0 

0.9  CU  YD  f  NX  056  CU.  YD.  /LIN  FT 

3 

4-0 

8-0 

1  -  0 

2  2  CU  YD.  F  NX  105  CU.  YD.  /LIN.  FT 

r  4 

4-0 

8-0 

1  -  6 

2.3  CU  YD  FN X.  Ill  CU  YD  /LIN.  FT 

'^EXCAVATION  AND  BANK  PROTECTION  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID 
FOR  CONCRETE. 


REVISED 

DEC.  1983 

EFFECTIVE 

3///72 

STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  50 


DWG  NO. 
28 


CONCRETE  DRAINAGE 
CHUTE 


APPROVED  kJiI/\a  i-f-CA^  _ 

 ADUINISTRA TOR  -  ENBINEEHINe  01  VISION 


PLACEMENT  AT  BOTTOM  OF  VERTICAL 
CURVE  SHALL  BE  AT  RIGHT  ANGLES 
TO  CENTERUNE  WITH  TAPER  ON  BOTH 
SIDES  Of  DRAIN. 


'  A 


PLAN  V/EW  OF  INLET 


ELEV.  OF  FRONT  EDGE  OF  TERMINAL  SECTION 
TO  BE  I.O'BELOW  ELEV.  OF  FINISHED  SHOULDER. 


THE  ELBOW  SHALL  BC  POTATCD  TO  ALLOW 
THE  OUTLET  PIPE   T3  DRAIN 


GENERAL  NOTES 
CORRUGATION  MAY  BE  EITHER  ANNULAR  OR  HELICAL 
BAND  a  SHALL  BE  AS  SHOWN  UNLESS  OTHERWISE 
SPECIF/ED  IN  THE  PLANS  OR  BY  THE  ENGINEER 
CONTRACTOR  SHALL  NOT  ORDER  PIPE  UNTIL  DIRECTED  BY 
THE  ENGINEER. 

FLARED  END  SECTION  MAY  BE  CALLED  FOR  ON  OUTLET 
END  WHEN  SPECIFIED  ON  PLANS. 

EMBANKMENT  PROTECTOR  SHALL  BE  BID  AS  UNIT  PRICE 
BID  PER  LIN.  FT. 

THE  IZ" FLARED  END  SECTION.  IB"  CM  P  AND  BENDS,  ARE 
TO  BE  INCLUDED  IN  TOTAL  LENGTH  OF  EMBANKMENT 
PROTECTOR. 

ALL  OTHER  HARDWARE  SHALL  BE  INCLUDED  IN  THE  UNIT 
PRICE  BID  PER  LIN  FT  OF  EMBANKMENT  PROTECTOR. 

*  INCLUDED  WITH  ROADWAY  QUANTITIES. 


APPROX  172  CU  YD  TYPE  3  BANK  PROTECTION- TO  BE 
PLACED  IN  MANNER  BEST  SUITED  TO  FIT  EXISTING 
CONDITIONS 


OUTLET  DETAIL 


REVISED 

4/1/79 

DEC.  1983 

EFFECTIVE 

6/1/79 

4///S'9 

STANDARD  DRAWING 


REFERENCE. 
STANDARD  SPEC. 
SECTION  54 


DWG.  NO. 
29 


EMBANKMENT  PROTECTOR 


APPROVED 


A  — T~ 


ADMINISTATOR-ENIilNEEKINB  DIVISION 


METAL  TYPE 


CONCRETE  TYPE 


4'MIN.-6'MAX. 


PIPE  SHELL 


6X6-^/6  W.W.F. 
(TYP  FOR  C.M.P 


a  R.C.R) 


VARIABLE -SEE 
STD.  DWG.  NO.  44  \- 


ANCHOR  BOLTS 
SEE  DETAIL 


8" 


VIEW    A- A   VARIABLE- SEE 
  STD.  DWG.  NO.  45 

ujci  n        not  \  ^ 


e  3X3X'/4  WELD  TO  DBL. 
EXTRA  STRONG  PIPE 
THREADED  INSIDE  WITH 
STANDARD  3/4"  THREAD 


%  "  0  GALV. 
ANCHOR  BOLT 


ANCHOR  BOLT  DETAILS 

6"  LONG  FOR  METAL  PIPE 
9"  LONG  FOR  CONCRETE  PIPE 

ANCHOR  BOLT  SPACING 

MIN.  OF  5-  GALV.  ANCHOR  BOLTS 

IN  WALL.  USE  MAX.  SPACING  OF  1.5'. 


NOTE.  GREASE  THREAD  TO  KEEP 

MOISTURE  OUT  ON  CONCRETE 
INSTALLATION  ONLY. 


CUTOFF  WALL  FOR  METAL  CULVERT 


NOTES.  DIMENSIONS  BETWEEN  MULTIPLE  S.P.PC.  AND 
S.PPA.C.  SHALL  BE  A  MAX.  OF  6  FT  AND  A 
MINIMUM  OF  4  FT.  UNLESS  OTHERWISE  NOTED. 

CONCRETE -CL  "DD" OR  EQUAL.  REINFORCING  MAT'L.  TO 

BE  INCLUDED  IN  UNIT  PRICE  BID  PER  CU.  YD  CONC. 

ANCHOR  BOLTS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID 

PER  LIN.  FT.  OF  PIPE. 

SEE  STD.  DWG  NO.  40  3  41  FOR  BACKFILL  UNDER  CULVERTS. 
SEE  STD.  DWG.  NO.  25  FOR  RIPRAP. 


REVISED 

12-83 

EFFECTIVE 

3/1/72 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
30 


CUTOFF  WALLS 
FOR  CULVERTS 


APPRDViFO 


ADUINISTRATOR-ENBINEERINe  DIVISION 


-  RIPRAP  WHERE  NECESSARY 


SIDE  ELEV. 


6"X6'X6  SA.  WIRE  MESH 


RIPRAP  WHERE 
NECESSARY 
3/4"  »  ANCHOR  BOLTS  AT  ABOUT 
18" CENTERS  AROUND  ENTIRE 
PERIPHERY  OF  PIPE  EMBEDDED 
IN  CONCRETE.  (TYR  ALL  STRUC- 
TURES THIS  SHEET  )  SEE  DETAIL 
STD  DWG.  NO.  30 


I'MIN. 


FRONT  ELEV. 


CONCRETE  EDGE  PROTECTION 
ON  INLET  AND /OR  OUTLET  END. 


6X6X6  GAGE  WIRE  MESH  REINFORCING 
THRUOUT  ENTIRE  STRUCTURE  (TYP  ALL 
STRUCTURES  THIS  SHEET) 


CUTOFF  WALL  INLET  fl  OUTLET 
END.  SEE  STD.  DWG.  NO.  30 

NOTE.  DIMENSIONS  BETWEEN  MULTIPLE 
PIPES  SHALL  BE  A  MAX.  OF  6' S 
A  MIN.  OF  4' UNLESS  OTHERWISE 
NOTED. 


SEE  NOTE 


SECTION  A-A 


FRONT  ELEVATION  MULTIPLE  PIPES 


.RIPRAP  WHERE 
'NECESSARY 


CL  "DD"  CONCRETE  OR  EOUAL.REINFORCING 
MAT'L.  to  be  INCLUDED  IN  THE  UNIT  PRICE 
BID  PER  CU.  YDS.  OF  CONCRETE.  ANCHOR  BOLTS 
TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID  PER 
UN.  FT  OF  CULVERT 


RIPRAP  WHERE 
NECESSARY 


FOR  ANCHOR  BOLT  SPACING 
SEE  NOTE  ABOVE 


SIDE  ELEV. 


,6"X6"X6  GA.  WIRE  MESH 


FRONT  ELEV. 


FRONT  ELEVATION  MULTIPLE  PIPES 


SECTION  B-B 


REVISED 

APR. 1983 

EFFECTIVE 

3//^2 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
31 


CONCRETE  EDGE  PROTECTION 
FOR  METAL  CULVERT 


APPROVED 
BY- 


ADUINISTRA  TOR  -ENBINEERINB  DIVISION 


ARCH  CULVERT 


SECTION  A  A 


STANDARD  DRAWING 

reference:                 owe.  no 

STANDARD  SPEC.  32 
SECTION  73 

CONCRrTE  EDGE  PROTECT/ON 
FOR  CONCRETE  CULVERTS 

\ffEVISED       1              \i>B:.f9S3  1 
\£FF£CTIVE    |  J// /T^k/z/SV  | 

APPROVED  .  ■ 

»omimsTitATOR-EHam£emHG  division 

( ALTERNATE  "A") 


ELEVATION 


NOTE:    SEE  STD.  DWG.  NO.  30 

FOR  ANCHOR  BOLT  DETAILS. 


Hr  =  HEIGHT  OF  RIPRAP  (  SEE  ROAD  PLAN  ) 

ON  THE  DESIGN  102,  THE  BACKFILL  MATERIAL  SHALL  BE 

CRUSHED  TOP  SURFACING  ONLY. 


^  ^CRUSHED  TOP 
dj  <^  SURFACING 


CRUSHED  BASE  OR 
SELECT  SURFAONG 


6"X  6"  REINF  MESH 
6  GAGE 


( ALTERNATE  "b") 


0.20  PL.MIX  BIT 
SURE  SEAL  a  COVER 


-  6  X  6  '  REINF  MESH 
6  GAGE 


SECTION  A-A 


SURFACING      QUANTITIES     PER    LINEAR  FOOT 

CONCRETE 
QUANT 

DIAMETER 

(INCHES) 

ALTERNATE  "a" 

ALTERNATE  "B" 

TONS  SURFACING 

TONS  SURFACING 

TONS     BITUM.  MAT'L. 

FT 

CU.YD. 

TOP 
SURF 

CR.  BASE  OR 
SEL  SURF 

COVER 
MAT'L 

PLANT 
MIX 

TOP 
SURF 

CR.BASE  OR 
SEL  SURF 

PRIME 

PLANT 
MIX 

SEAL 

D* 

BACKFILL 

RETAINER 

102 

0.063 

0122 

0.0068 

0067 

O056 

0.066 

00040 

Q0006 

0.0008 

08 

Ol 

126 

0088 

0.266 

00092 

0092 

0080 

Q206 

0.0055 

0.0008 

0001 1 

1.2 

02 

162 

QI36 

0905 

0.0139 

ai40 

0.130 

0775 

0.0084 

00013 

0.0016 

2.2 

04 

180 

QI33 

Q823 

Q0I42 

OI43 

0.127 

0696 

0.0086 

0.0014 

0.0017 

2.0 

04 

198 

ai74 

1.312 

00167 

0169 

0.155 

1.157 

QOIOI 

O00I6 

00020 

2.6 

Q6 

210 

0.129 

0.618 

0.0140 

OI38 

0.121 

0497 

0.0084 

0.0013 

O00I7 

1.6 

0.3 

NOTE:    CONCRETE  SHALL  BE  CLASS  "DD"  OR  EQUAL. 

CONCRETE  QUANTITIES  ARE  FOR  ONE  END  ONLY. 

REINFORCING  MATERIAL  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID  CU.  YD.  CONC. 
ANCHOR  BOLTS  TO  BE  INCLUDED  IN  THE  UNIT   PRICE  BID  PER  LIN.  FT  RPE. 
SEE  STANDARD  DRAWING  NO.  37     FOR  CONCRETE   CUTOFF  WALL  QUANTITIES. 


REVISED 

NEW 

EFFECTIVE 

STANDARD  DRAWING 


REFERENCE' 
STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
33 


BACKFILL  RETAINER  AND  CUTOFF  WALL 
FOR  VEHICULAR  UNDERRt^SS 


APPROVED 
BY_ 


AOmmSTBAJOR- ENGINEERING  DIVISION 


#4  BARS 


Txk^"  STRAP  IRON  FRAME 
\"  MESH  GALVANIZED  SCREEN 
SOLDERED  TO  IRON  FRAME. 
INLET  SCREEN  (NOT  TO  BE  USED 
UNLESS  RECOMMENDED  BY  THE 
ENGINEER)  TO  BE  ABSORBED  IN 
THE  UNIT  PRICE  BID  FOR  LINEAR 
FEET  OF  PIPE. 


^ARS 

'CENTERS 


Section  B-B 


INLET  HEADWALL 


OUTLET  HEADWALL 


ALL  EXPOSED  CORNERS 
TO  BE  CHAMFERED  I" 
REINFORCING  STEEL  TO  BE 
NOT  LESS  THAN  ll/g"  TO 
NEAREST  FACE  OF  CONCRETE. 

D- INSIDE  DIAMETER 
T=  THICKNESS  OF  SHELL 


INLET  a  OUTLET  HEADWALLS  FOR  R.C.P. 


CULVERT 

CL.  DO  CONC. 
OR  EQUAL  (CU1TS) 

DIMENSION  TABLE 

DIA."D" 

AREA 
SO.  FT 

IN- 
LET 

OUT- 
LET 

L 

L' 

A 

B 

X 

F 

L" 

18" 

1.77 

.80 

.60 

2-6" 

2'- 2" 

I'- 3" 

l'-3" 

I'-ll" 

6.5" 

r-9" 

24" 

3.14 

1 .00 

.86 

3-0" 

2'- 6" 

l'-6" 

1^6" 

2'- 6" 

7" 

2'-  1" 

30" 

4.91 

t.42 

1.14 

3'- 6" 

2-10" 

I'- 9" 

(■-9" 

3L.1" 

7.5" 

2-6" 

36" 

7.07 

1.84 

1.43 

4'-0" 

3'-2- 

2'-0" 

2-0" 

3'- 8" 

8" 

2'- 10" 

42" 

9.62 

2.12 

1.73 

4'- 6" 

3'-6" 

2'-3" 

2'- 3" 

4'- 3" 

8.5" 

3'- 2" 

48" 

12.57 

2.34 

2.07 

5^0" 

3^10" 

2'-6" 

2-- 6" 

4- 10' 

9" 

3-6" 

INLET  a  OUTLET  HEADWALLS  FOR  C.M.P 


CULVERT 

CLOD'  CONC. 

OR  EOUALICUYIE) 

DIMENSION 

TABLE 

DIA.-0" 

AREA 

SO.  FT 

IN- 
LET 

OUT- 
LET 

F 

L 

L' 

A 

B 

H 

L" 

18" 

1.77 

.73 

.59 

6" 

216" 

2L2" 

r-3" 

r-3" 

2!-6" 

1-9" 

24" 

3.14 

.91 

.76 

6" 

3'-0" 

2 --6" 

r-6" 

I--6" 

3'-0" 

2-1" 

30" 

4.91 

1.06 

.95 

6" 

3'- 6" 

2'-IO" 

('-9" 

r-9" 

3'- 6" 

2'- 6" 

36" 

7.07 

1.68 

I.I  1 

6" 

4'-0" 

3'- 2" 

2'-0" 

21-0" 

4'-  0" 

2'- 10" 

42" 

9.62 

2.10 

1.40 

6* 

4!- 6" 

3'- 6" 

2'- 3" 

2'-3'' 

4'-6" 

3-2" 

48" 

12.57 

2.32 

1.66 

6" 

51-0" 

3-10" 

2  "-6" 

2'-6" 

5!-0" 

3'- 6" 

REINFORCING  STEEL  AS  INDICATED  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID 
PER  CUBIC  YARD  OF  CONCRETE. 


REVISED 

DEC.  1963 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
34 


INLET  AND  OUTLET  HEADWALLS  FOR 
R.C.P.  AND  C.M.P.  PIPES 


APPROVED/         ,    /I  ^ 

BY  rj.  -lUi  rtU<^w-gS"  - 

ADMimSTRATOR-ENemEEmne  DIVISION 


PICTORIAL  VIEW  OF  TRANSITION 


PLACE  RE-BAR  IN  CENTER  OF  WALLS, 
SLAB,  ETC.  UNLESS  OTHERWISE  NOTED. 


SECTION  B-B 


note:  spacing  REINFORCING  BAR  ABOUT  12"  EACHWAY 
THROUGHOUT  STRUCTURE.  USE  CONTINUOUS 
BARS  IN  FLOORS  AND  WALLS  WHENEVER 
POSSIBLE.  WHEN  SPLICES  ARE  MADE,  LAP 
REINFORCING  BAR  1-6'. 


ELEVATION 


note:  TRASHRACKS  WILL  BE 

PROVIDED  WHEN  REOUiRED 
SEE  STD.DWG.  NO.  36. 


ALL  EXPOSED  CORNER 
TO  BE  CHAMFERED  1'.' 


INSTALL  STRUCTURE  A 
MINIMUM  OF  30'FT,  FROM 
NEAREST  DRIVING  LANE. 


SECTION  A-A 
FOR  CMP 


-*4  RE-BAR  HOOPS - 

(LAP  l'-6"l 


SECTION  A-A 


PLAN  VIEW 


INLET  a  OUTLET  CONCRETE   TRANSITIONS   FOR  CM.P 

CULVERT 

DIMENSIONS 

QUANTITIES 

(FT- 

IN.) 

B 

-d 

B  = 

dtl'-O" 

B«df2'-0" 

OIA"d" 

AREA 

SQ.FT 

G 

J 

H 

L 

T2 

W 

K 

Y 

B 

CL"DD" 

pm 

'4 

RE- BAR 

1  R<t 

B 

CLTDD" 

CONC. 

CU.YDS. 

*4 

RErBAR 
LBS. 

B 

CL'DD" 
CONC. 
aj.YDS 

"4 

RE- BAR 

1 

18" 

1,77 

2-0 

0-5 

3-5 

3-0 

0-6 

2-9 

0-4 

1-3 

1-6 

0.8 

69 

2-6 

09 

74 

3-6 

10 

80 

24" 

3.14 

2-0 

0-7 

4-0 

40 

0-6 

3-3 

0-5'/2 

1-6 

2-0 

1.2 

96 

3-0 

1.3 

102 

4-0 

1.4 

108 

30" 

4.91 

2-0 

0-9 

4-6 

5-0 

0-6 

3-9 

0-7 

1-9 

2-6 

1.5 

122 

3-6 

1.6 

129 

4-6 

1.7 

136 

36" 

707 

2-6 

0-1 1 

5-1 

6-0 

0-6 

4-3 

0-8 

2-0 

3-0 

2.1 

167 

4-0 

2.2 

174 

5-0 

2,3 

184 

42" 

9.62 

2-6 

1-0 

5-8 

7-0 

0-6 

4-9 

O-sl/g 

2-3 

3-6 

2.6 

200 

4-6 

2.8 

211 

5-6 

2.9 

221 

48" 

1257 

2-6 

1-0 

6-3 

8-0 

0-8 

5-3 

O-ll 

2-6 

4-0 

4  2 

257 

5-0 

42 

267 

6-0 

4.6 

276 

INLET  a  OUTLET  CONCRETE  TRANSITIONS    FOR  R.C.P. 


CULVERT 

DIMENSIONS 
(FT- IN.) 

QUANTITIES 

B'd 

B«d*r-0" 

B»d  + 

>-0" 

INSIDE 
DIA. 

INSIDE 
AREA 
SOFT 

G 

J 

H 

L 

T 

T2 

W 

K 

Y 

B 

CL."DCr 

CONC. 

CU.YDS. 

tt4 

RE- BAR 
LBS. 

B 

CL"DD" 
CONC. 
CU.YDS. 

•4 

RE-BAR 
LB& 

B 

CL'DD" 
CONC. 
CU.YDS 

*4 

RE-BAR 

LBS. 

18" 

1.77 

2-0 

0-5 

3-8 

3-0 

cy^ 

0-6 

3-2 

0-4 

1-3 

1-6 

0.9 

74 

2-6 

0.9 

80 

3-6 

1.0 

85 

24" 

3.14 

2-0 

0-7 

4-3 

4-0 

0-3 

0-6 

3-9 

O-5I4 

1-6 

2-0 

1.2 

100 

3-0 

1.3 

106 

4-0 

1.4 

112 

30" 

4.91 

2-0 

0-9 

4-10 

5-0 

0-3^ 

0-6 

4-4 

0-7 

1-9 

2-6 

1.6 

127 

3-6 

1.7 

134 

4-6 

1.8 

141 

36" 

707 

2-6 

O-ll 

5-6 

6-0 

0-4 

0-6 

4-11 

0-8 

2-0 

3-0 

2.2 

174 

4-0 

2.3 

181 

5-0 

2.4 

191 

42" 

9.62 

2-6 

1-0 

6-1 

7-0 

0-4^! 

0-6 

5-6 

O-9I4 

2-3 

3-6 

2.7 

212 

4-6 

2.8 

222 

5-6 

2.9 

232 

48" 

12.57 

2-6 

1-2 

6-8 

8-0 

0-5 

0-B 

6-1 

O-ll 

2-6 

4-0 

4.2 

267 

5-0 

4.4 

277 

6-0 

4.6 

287 

REINFORCING  STEEL  AS  INDICATED  TO  BE 
INCLUDED  IN  THE  UNIT  PRICE  BID  PER  CUBIC 
YARD  Of  CONCRETE, 


REVISED 

EFFECTIVE 

3/1/72 

<i///79 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
35 


CONCRETE  IRRIGATION  INLET  AND 
OUTLET  TRANSITION  FOR  R.C.P.  AND 
C.M.P  PIPES 


ADMINISTRATOR- ENeiN££WN6  DIVISION 


TYPICAL 
THROUGHOUT 


SEE  HINGE  DETAIL 


0-3'li6 


/^HEADWALL 


TIE  U-80LTS 
TO  HEAOWALL 
RE-BAR. 


PLAN  VIEW 


HINGE  DETAIL 


EE  HINGE  DETAIL 


*^'DIA  extra  strong  6ALV.  STEEL  PIPE. 
(  OUTSIDE  DIA.=  1.050") 
(INSIDE  DIA.=  0.742') 
(PIPE  =  I.47LB/LINEAR  FT) 
OR 

*VdIA  reinforcing  BAR 

(RE-BAR  =  1.043  LB/LINEAR  FT) 


note: 


PAINT  ALL  WELDS  AND  OTHER  NON- GALVANIZED 
PARTS  IN  ACCORDANCE  WITH  STANDARD  SPECS. 
91."  PAINTS  AND  PAINTING." 

USE  OF  PIPE  OR  RE-BAR  FOR  TRASHGUARD  TO 
BE  DETERMINED  BY  THE  ENGINEER. 

W'CENTER  TO  CENTER  PIPE  OR  RE-BAR  SPACING. 


SIDE  VIEW 


CULVERT 
DIA.-d" 
INCHES 

DIMENSIONS 
(FT) 

B 

(FT-IN.) 

B'd 

V'G  S.R  OR "5  RE- BAR 
♦  (FT) 

IfU-BOLT  (NO.) 
(WITH  PLATE) 

A 

C 

E 

F 

S 

W 

G 

18 

I.IO 

.95 

2.04 

.80 

2.76 

33 

.25 

1-6 

19.6 

2 

24 

1.45 

1.20 

2.55 

1.30 

3.46 

50 

.50 

2-0 

24.5 

2 

30 

1.83 

1.60 

3.13 

1.75 

432 

.50 

.75 

2-6 

36.6 

2 

36 

2.19 

1.95 

3.62 

225 

5.02 

.50 

.90 

3-0 

49.3 

2 

42 

2.se 

2.23 

415 

2.78 

5.7S 

.67 

1.20 

3-6 

52.4 

2 

48 

2.90 

2.41 

4.60 

330 

6.70 

.67 

LSO 

4-0 

62.3 

2 

CULVERT 
DIA."d" 
INCHES 

DIMENSIONS 

(FT) 

B  =  dtl'-0" 

B 

(FT.-IN.) 

^GS.P  0R*5RE-BAR 
»  (FT) 

l/i'U-BOLT(NO.) 
(WITH  PLATE) 

A 

C 

E 

F 

S 

W 

G 

18 

1.85 

.88 

2.18 

.75 

2.76 

.33 

25 

2-6 

23.7 

2 

24 

2.19 

1.15 

2jS2 

1.25 

3.46 

.50 

.50 

3-0 

27  7 

2 

30 

2.60 

1.51 

3.22 

1.70 

432 

.50 

.70 

3-6 

39.5 

2 

36 

2.90 

1.85 

3.71 

225 

502 

.50 

90 

4-0 

53.3 

2 

42 

323 

220 

4.20 

2.75 

5.75 

.67 

1.15 

4-6 

56.7 

2 

48 

3.51 

2.36 

4.71 

3.25 

670 

.67 

1.45 

5-0 

65.4 

2 

CULVERT 

DIA.'d" 
INCHES 

DIMENSIONS 

(FT.) 

B-d+2'-0" 

B 

(FT-IN.) 

G.S.R  OS'S  RE-BAR 
♦  (FT) 

i/^'U-B0LT(NO.) 
(WITH  PLATE) 

A 

C 

E 

F 

S 

W 

G 

18 

282 

.83 

2  25 

.70 

276 

.33 

.20 

3-6 

275 

2 

24 

2BI 

1.10 

285 

1.20 

3.46 

.50 

.45 

4-0 

32.0 

2 

30 

3.28 

1.42 

332 

1.65 

4.32 

.50 

.65 

4-6 

43.6 

2 

36 

3.60 

1.78 

378 

220 

5.02 

.50 

.90 

5-0 

572 

2 

42 

3.92 

215 

4.32 

2.72 

5.75 

.67 

1.15 

5-6 

603 

2 

48 

414 

2.30 

480 

3.20 

6.70 

.67 

1.45 

6-0 

677 

2 

DIMENSIONS  AND  OUANITIES  AflE  FOR  ESTIMATING  PURPOSES  ONLY. 


REVISED 

EFFECTIVE 

3J//7Z 

STANDARD  DRAWING 


REFERENCE . 
STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
36 


TRASHGUARD  FOR  CONCRETE  IRRIGA 
TION  INLET  AND  OUTLET  TRANSITION 
STRUCTURES 


ADUINISTRATOR  -  ENeiNEERINB  DIVISION 


DIAMETER 
OR 

SPAN  X  RISE 


CUBIC  YARDS  OF  CLASS  DD  CONCRETE 
(  EACH     END  I 


WALL 
(5TD  Dm'30l 


CONCRETE  EDGE  PROTECTION 
 (SrODWG  '3ZI 


CUBIC    YARDS  OF  RIPRAP 
(  EACH    END  ) 

!STO  0m'25l 


CUBIC   YARDS  OF 
BEDDING  MATERIAL 
PER  LIN  FT  OF  PIPE 
(STD    owe '401 


D8L 


54  ' 

60  " 


90  " 
96  " 


58.5' M  36.0" 
65.0'  X  40  O" 
75-0"  X  45.0" 
88.0"  K  54.0" 


IZ'Hl" 
13' -2' 
IS'-IO' 
14'- 1' 
14'- 6" 
14' -10' 
l5'-6" 


16' -9' 
17'- 3' 


X  n'-o' 

X  U'-Z' 

X  ll'-IO" 
X  12'- 2" 
X  12' -10' 
X  13' -5" 
X  14' -0" 
X  14' -4" 
I  15' -0" 
X  l5'-5" 
X  16' -O" 
X  16' -3" 
X  17' -0' 
X  I6'--Il" 
X  17'- 2" 
X  17' -7" 
X  l7'-9" 


12 
1-3 
1 .4 


1.7 
1.7 


2  4 

2.5 
2  5 
2.6 
2  6 
2.7 
2-7 

2  8 
28 
2.9 
2.8 
2.9 

3  2 
3  3 
3.4 
3  4 
3.5 


1.9 
2  0 
2.2 
2  3 
2.4 
2  6 
2-  7 
2  8 
3.0 


2.2 
2.3 
2.6 


CONCRETE   EDGE  PROTECT/ON 
 (STD-  DWG  '32 J  


Sm     DBL     SING.  DBL 


2  2 
2.4 
26 
2.7 
2.8 


CONCRETE    EDGE  PROTECT/ON 
 (STD    DWG.  '321  


SING.  DBL 


2  2 
2.3 
2.5 
2  7 


CONCRETE 
EDGE 
PROTECTION 
(STD    DWG.  '31) 


l'/2' 


5  0 

5.2 


6.7 
6.9 
7  2 


8.0 
8  2 


2:1 


7.4 
7.7 


CONCRETE 
COLLAR 

(STD  DWG.'  511 


2.0 
2.0 
2  3 
2  3 
2  6 
2.6 
2.8 

2  8 

3  0 


1.9 
2.1 
2.1 
2  2 
2  3 
2  4 
2.5 
2.5 
2  4 
2.5 
2.6 
2  6 


3.3 
3.2 


3.2 
8.9 
9.6 
10.3 
il.2 
12.0 
12  7 
13.4 
14.2 


17.1 
17.6 

18  7 

19  4 

20  5 

21  4 
224 

23  2 

24  2 

25  2 
26.0 

26  6 

27  0 

27  5 

28  3 
29.2 

29  9 


13.2 
14.3 
15-5 
16.7 
18.3 
19.5 
20.8 
22.1 
23  4 


to. 2 
III 

12  0 
12.8 

13  9 
14.8 
15.7 
16.7 
17  6 


(6.4 
17  8 
19  3 
20.8 
22  7 

24  2 

25  8 
27.4 
29-0 


12.3 

13  4 

14  4 
15.5 
16  8 
17.9 
19.0 

20.1 
21  2 


19.8 
215 
23.3 
25.1 
27-4 
29.2 
31.1 
33.0 
34.9 


14.5 
15  6 
17.0 
18.2 
19.8 
21.0 
22.3 
23.7 
25.0 


11.9 
12,8 
14.0 
164 


9.0 
9  6 

10.5 
12.2 


15  8 
17.4 
20  3 


19.1 
21.0 
24.5 


12.8 
13.9 
14.9 
17.3 


16.7 
18.1 


12.9 
14  8 


20.0 
23  I 


14.2 
15  I 
15  9 


21-3 
219 
23.3 
24.1 

25  5 

26  6 
27.9 
28  8 
30.0 

31-  3 

32-  3 
33  0 
33.5 
34.2 

35  I 

36  3 

37  I 


23.3 
25.3 
27.4 
29-5 
32.2 
34  3 
36  5 
38.8 
41.1 


21.0 
22  9 
24  7 
28.8 


25.5 
27  7 


21  5 
23.1 
24.7 


2  2 
2-3 
2  3 
2-4 
2  4 
2  5 
2.5 
2.5 
2.6 

2  6 
2.7 
29 

3  0 
3.1 
3.2 
3.3 


2.0 

2  2 
2.4 
2.6 
2.8 

3  0 
3  2 
3.4 


I.  7 
1.9 
2.0 
2.2 


2.0 
2  2 
26 
2  8 


2.0 
2  2 


©    QUANTITIES     BASED    UPON    2  FT    THICKNESS    AND  SHALL 
BE  PROPOR  TIONEO    IF    O  THER     THICKNESS  SPECIFIED 

®    QUANTITIES    BASED   UPON    NO  3    FOUNDATION    STABILIZATION  WITH 
WIDTH    EQUAL    TO  (DIAMETER    OR  SPAN)  +  4' +  ( 2  TIMES  SHELL 
THICKNESS    FOR    CONCRETE    OR  4"  FOR    METAL  )    AND  DEPTH 
EQUAL     TO    2  FT     PLUS    "x".   TO    COMPUTE   THE    TOTAL  BEWING 
QUANTITY    MULTIPLY   BY    THE  LENGTH  OF    PIPE  MINUS  24  FEET 


REVISED 

NEW 

EFFEC  TIVE 

STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTIONS  50,54,73 


DWG 
37 


NO 


CONCRETE ,  RIPRAP,  AND  BEDDING 
MATERIAL  QUANTITIES  FOR  SING 
AND    DBL.    CULVERT  INSTALLATION 


APPROVED 


ADUmiSTRATOR-En'ill^^Rm'i  n 


8* 


I 

I 


DIAMETER 

CUBIC  YARDS  OF  CLASS  DO  CONCRETE 
(  EACH     END  ) 

CUBIC   YARDS  OF  RIPRAP 
(  EACH    END  ) 

ISTD  OWG'251 

CUBIC   YARDS  OF  ' 
BEDDING  MATERIAL 
PER  LIN  FT  OF  PIPE 

OR 

SPAN  X  R/SE 

CUT 

WAL 

(STO  a 

CONCRETE   EDGE  PROTECT/ON 

rsro  owG'3ii 

L 

VG'30) 

2  1 

2'/z  1 

2  1 

2'/^  1 

3  1 

(STD  D 

WG  40 J 

DRL 

DBL 

SING 

OPL 

SING 

DBL 

SING 

L  lL 

^ING 

DBL 

hiNG 

DBL 

S'-/"^  ■#'-7'" 

2  6 

1.9 

2.9 

2.3 

3.5 

2.6 

4.1 

8-1 

13.3 

10.0 

16.5 

12  1 

20.0 

— 



1  2 

2.4 

e'-4"jr4'-9' 

/  5 

2  6 

2  0 

3  2 

24 

3  7 

2.9 

4  4 

8  6 

14.2 

10  6 

17.6 

12.8 

21  2 

— 

- 

1  2 

2-3 

e'-S"  x4'-ll'' 

2  0 

3  2 

2.4 

3.8 

2-9 

4-4 

8.6 

14-3 

10  7 

17.7 

12  9 

21.4 

— 

— 

1 .3 

2.5 

T'-O'xS'-l" 

1  6 

2  7 

2  2 

3.4 

2.6 

4.0 

3.1 

4-7 

9.1 

15.1 

11.3 

18.8 

13.6 

22.6 

— 



12 

2.5 

7-3"  xS'-S' 

16 

2  3 

3.6 

2.8 

4.3 

3.3 

5.1 

9.6 

16-0 

11.9 

19.8 

14.4 

23.8 



— 

1 .2 

2.5 

7''8'x5'-5' 

1.7 

2  9 

2  3 

3  6 

2.8 

4.3 

3.3 

5  1 

9  7 

16.1 

12-0 

20-0 

14.4 

24.1 





2  7 

Y'-ll"  xs'-r' 

2  5 

3  9 

3.0 

4  6 

3.5 

5.4 

10.2 

17-0 

12.6 

210 

15.2 

25.3 





/J 

2.6 

8'-2"x5''9'' 

/  7 

^2% 

2.7 

4  1 

3.2 

4.9 

3.7 

5.7 

10  7 

17.8 

13-2 

22.0 

16.0 

26.6 





1-3 

2.6 

8'-7"x5'-/l" 

18 

3  a 

2.7 

4.1 

3.2 

4.9 

3.7 

5  8 

10  7 

18.0 

13.3 

22.3 

16  0 

26  9 





2.8 

8'-IO''x  e'-i" 

Id 

3  0 

2  8 

4  4 

34 

5.2 

4  0 

6  1 

112 

18.8 

13.9 

23.3 

16-8 

28.1 

■ — ■ 



1 .4 

2  8 

9'-4''x6'-3'' 

19 

3  2 

2  8 

4  4 

3.4 

5.2 

40 

6.2 

II  3 

19.0 

14.0 

23  6 

16-9 

28.4 

— 



1  5 

3.0 

9'-6''x6'-5" 

18 

3  2 

3.0 

4  6 

3.6 

5  5 

4  2 

6.5 

11.8 

19  9 

14.7 

24.6 

17-7 

29.7 

2.  9 

9'~9"x6'-e' 

18 

3  1 

3  1 

4.9 

3.7 

5.8 

4-4 

6.9 

12  3 

20.7 

15.3 

25-7 

18-4 

30.9 

1.4 

2.9 

/O'-S'x  6'-9" 

19 

3.3 

3.1 

49 

3  7 

5.9 

4.4 

6  9 

12-4 

21.0 

15.4 

26.0 

18.6 

31.3 

- 

16 

3.1 

10'- 8" X  6-11" 

2  1 

3.1 

4.9 

3.7 

5  9 

4.4 

6  9 

12.5 

21.2 

15.5 

26.3 

18  7 

31  7 

- 

1  7 

3.4 

IO'-ll'x7'-l'' 

2.0 

3  5 

3  3 

5.2 

3.9 

6.2 

4.6 

7  3 

13.0 

22.1 

16.2 

27.4 

19-5 

33-0 

1  7 

3  3 

ll'-S"  x7'-3'' 

2  2 

3  7 

3  3 

5  2 

3.9 

62 

4.6 

7.3 

13-1 

22-3 

16.3 

27.7 

19.6 

33.3 

1  8 

3.6 

ll'-^'x  7-5" 

2.1 

3  7 

3  5 

5  5 

4.1 

6.5 

4.9 

6  7 

13  7 

23  2 

16.9 

28  8 

20.4 

31.3 

1  7 

3.5 

ll'-IO'xJ'-r" 

2.1 

3.6 

3  6 

5.7 

4.3 

6.9 

5.1 

6.9 

14.2 

24.1 

17.6 

29.9 

21.2 

32.3 

1  7 

3.4 

12' 4" X  7-9" 

2.2 

3.9 

3  6 

5  8 

4.3 

6.9 

5.1 

7.1 

14.3 

24.4 

17.7 

30.2 

21.5 

33.1 

- 

1.8 

3  7 

l2'-6"x  7-11" 

2  2 

3  8 

3.8 

6.0 

4.6 

7.2 

5.4 

7.4 

14.8 

25-3 

18.4 

31-3 

22  Z 

34.2 

— 

1  8 

3.6 

l2'-8"x  e'-i" 

2  2 

3.8 

4.0 

6.3 

4.8 

7.5 

5.6 

7.7 

15.4 

26.1 

19.0 

32  4 

230 

35.2 

1  8 

3  6 

IZ'-IO' X  8-4" 

2.1 

37 

4.1 

6.5 

5.0 

7.8 

5.9 

7.8 

15.9 

27.0 

19.7 

33.5 

23  7 

35.8 

— 



1.7 

3  5 

I3'~5"x  8-5" 

2.2 

3.9 

4.1 

6.6 

5.0 

7.9 

5-9 

8.1 

16.0 

27.  4 

19.9 

33.9 

23.  9 

37. 1 

— 



/  9 

3.8 

I3'-Il'x  g'-7" 

2.4 

4.2 

4.1 

6.6 

5.0 

7.9 

5-9 

8.4 

16-1 

27.  7 

20.0 

34  4 

24  1 

38.4 

— 

2  0 

4  0 

l4'-l''x8-9" 

4  3 

6.9 

5.2 

8.3 

6.1 

8.6 

16.7 

28.6 

20.7 

35.5 

25.0 

39  1 

— 



2  .0 

4.0 

l4'-3''  x8'-ll" 

^  J 

■ 

'4'/ 

4.5 

7.  1 

5  4 

8.6 

6-4 

8.9 

17.2 

29.5 

21.4 

36-6 

25.8 

40.2 

— 



1.9 

3.9 

14-10' X  9'-!" 

4  3 

4.5 

7.2 

5.4 

8.6 

6-4 

9.1 

17-  4 

29.9 

21.5 

37.0 

26.0 

41.1 

— 



2  1 

4.2 

l5'-4"x  9'-3" 

2  6 

4  6 

4.5 

7.2 

5.4 

8.7 

6.4 

9-4 

17.5 

30.2 

21.7 

37.4 

26.1 

42.4 

— 

— 

2  2 

4.5 

l5'-4'x  9'-5" 

2  6 

4  5 

4.7 

7.5 

5.6 

9.0 

6.7 

9-7 

18.0 

31-2 

22.4 

38.7 

27.0 

43.6 

— 



2.2 

4.4 

l5'-8°x9'-7" 

■ 

4  4 

4.8 

7.8 

5.8 

9.3 

6-9 

9-9 

18.6 

32  1 

23.1 

39.8 

27.8 

44.3 

— 

- 

2.2 

4.3 

I5'-I0"x  9'-IO" 

4  4 

5.0 

8.0 

6.0 

9.6 

7-1 

10. 1 

19.2 

33.0 

23.8 

40.9 

28  6 

45.0 

— 

— 

2.1 

4.2 

l6'-5'x9'-ll'' 

2  6 

4  6 

5.0 

8.1 

6.1 

9  7 

7.2 

10.4 

19  S 

33.4 

24  0 

41.4 

28.9 

46.4 

— 



2.3 

4.5 

l6'-7"xl0'-2" 

2  6 

4  6 

5.2 

8  4 

6.3 

10. 1 

7-4 

10.6 

19.9 

34  3 

24.  7 

42  6 

29.7 

47.1 

— 

2.2 

4.4 

13'- 3"  X  9'-4" 

4  4 

4.0 

6.3 

4.8 

7  6 

5-6 

8  9 

15.5 

26-5 

19.2 

32  9 

23.2 

39  6 

— 



2  2 

4  3 

l3'-6" X  9'-6" 

2  5 

44 

4.1 

6.6 

5.0 

7.9 

5  9 

9  3 

16.0 

27-4 

19  9 

24  0 

2  1 

4.3 

l4'-0"x  9'-8" 

2  7 

4.6 

4  1 

6.6 

5  0 

8.0 

5.9 

9.4 

16.1 

27.7 

20.0 

34  4 

24.1 

414 

2  3 

4.5 

l4'-3"  X  9'-IO" 

2  6 

4  3 

6.9 

5.2 

8  3 

61 

9.7 

16  7 

28.7 

20.7 

35.5 

25  0 

42  8 

2  2 

4.5 

H'-S"  X  lO'-O" 

2.6 

4.5 

4.5 

7.1 

5.4 

8.6 

6  4 

10 -1 

17  2 

29  5 

21  4 

36  6 

258 

44.1 

— 

2  2 

44 

14-11" X  lO'-Z" 

2.7 

4.8 

4.5 

7.2 

5.4 

8  7 

6  4 

10-2 

17  4 

29  9 

21  6 

37  1 

26  0 

44.7 

2  3 

4  7 

15-4'' X  IO'-4" 

2.9 

5  0 

4.5 

7.3 

5  4 

8.7 

6  4 

10.3 

17.5 

30.2 

21  7 

37  5 

26  2 

45.2 

2  5 

4  9 

J     l5'-7" X  lO'-G" 

2.8 

4  9 

4.7 

7.5 

5.6 

9  1 

6  7 

10.7 

18  1 

31.2 

22  4 

38  7 

27.0 

466 

2.4 

4-9 

1    I5'-I0" X  lo'-a" 

2.8 

4.9 

4.9 

7.8 

5.8 

9  4 

6  9 

II  0 

18  6 

321 

23  1 

39  9 

27.9 

48  0 

- 

2  4 

4  8 

ie'-3"  X  lO'-IO" 

2.9 

5.1 

4.9 

7  9 

5.9 

9  4 

6.9 

III 

18.8 

325 

23  3 

40  3 

28  1 

48  6 

2  5 

5.1 

t-    /e'-6"  X  ii'-o" 

2.9 

5  1 

5  0 

8  1 

6  1 

9.8 

7  2 

11.5 

19.4 

33  5 

24  0 

41.5 

29  0 

50  0 

2  5 

5.0 

i     l7'-0"  X  ll'-2" 

3.0 

5.3 

5.1 

8  2 

6.1 

9.8 

7  2 

11.6 

19  5 

338 

24  2 

41  9 

29  2 

50.5 

2.7 

5.3 

\     l7'-2"x  ll'-4" 

3.0 

5.3 

5.2 

8.5 

6.3 

10.2 

7.5 

12  0 

20.1 

34.8 

24  9 

43  2 

300 

52.0 

2  6 

5.2 

->     l7'-5"  X  ll'-6" 

3.0 

5.2 

8.7 

10.5 

7 .7 

124 

20.7 

35.8 

25  6 

44  4 

30  9 

53  5 

2  6 

5.2 

,     I7'-Il"  X  ll'-8" 

3.1 

5.5 

5.4 

8.8 

6.5 

106 

7  7 

125 

20.8 

36  2 

25  8 

44  9 

31.1 

54.1 

2  7 

5  5 

la'-r X  ll'-IO" 

3.1 

5.4 

5.6 

9.1 

6.8 

10.9 

80 

12.9 

21 .4 

37  2 

26  6 

46  1 

32  0 

55  6 

2.7 

5  4 

18' -7" X  l2'-0" 

3.2 

5  7 

5.6 

9.2 

6.8 

II.O 

8.0 

13  0 

21  .6 

37.6 

26.8 

46  6 

322 

56-1 

2-8 

5.7 

l8'-9'-  X  IZ'-2" 

3-2 

56 

5.8 

9.4 

7.0 

II  4 

8.3 

13.4 

22  2 

38.6 

27.5 

47  8 

331 

57  6 

2.8 

5  6 

19'' 3" X  l2'-4'' 

3.3 

5.9 

5  8 

9.5 

7.0 

11.5 

8  3 

13  5 

22  3 

39.0 

27  7 

48  4 

33.4 

58-3 

3.0 

5  9 

l9'-6" X  is'-e" 

3.3 

5.8 

6.0 

9.8 

7  3 

11.8 

8.6 

13  9 

22  9 

400 

28.5 

496 

34.3 

598 

2  9 

5.8 

l9'-8" X  l2'-8" 

3.2 

5.8 

62 

K}.l 

7.5 

12.1 

8.9 

14  3 

23-5 

41  0 

29.2 

509 

35-2 

61.3 

2  9 

5  8 

I9'-Il"x  IZ'-II" 

3.2 

5.7 

6.4 

10  4 

7.7 

12  5 

9  1 

14.7 

24  1 

42  0 

29  9 

521 

36  0 

627 

2-8 

5  7 

20'- 5" X  l3'-0" 

33 

6.0 

64 

10.5 

7  7 

12.6 

9.2 

14.9 

24  3 

42.5 

30  2 

52  7 

36  3 

635 

3  0 

6.0 

20'-7"x  l3'-3'' 

3.3 

5.9 

6.6 

10.7 

8  0 

12  9 

9.4 

15  3 

24.9 

43.5 

309 

53  9 

37  2 

649 

3-0 

5.9 
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UPON  2  FT  THICKNESS  AND  SHALL 
IF    0  THER     THICKNESS  SPECIFIED 


QUANTITIES  BASED 
BE  PROPORTIONED 

QUANTITIES    BASED   UPON    NO  3   FOUNDATION    STABILIZATION  WITH 
WIDTH    EQUAL     TO  (DIAMETER    OR  SPAN)  +  4' -f- ( 2  TIMES  SHELL 
THICKNESS    FOR    CONCRETE    OR  4"  FOR    METAL)    AND  DEPTH 
EQUAL     TO    2  FT     PLUS    "x".    TO    COMPUTE  THE   TOTAL  BEDDING 
QUANTITY   MULTIPLY  BY    THE  LENGTH  OF    PIPE  MINUS  24  FEET. 


REVISED 

NEW 

EFFECTIVE 

STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTIONS  50,54,73 


DW&  NO. 
38 


CONCRETE  ,  RIPRAP,  AND  BEDDING 
MATERIAL  QUANTITIES  FOR  SING 
AND    DBL.   CULVERT  INSTALLATION 


APPROVED 

ar  . 


ADMINISTRATOR- ENGINEERING  DIVISION 


I 


5:1 

"^3 


DIAMETER 
OR 

SPAN  X  RISE 

CUBIC  YARDS  OF  CLASS  DO  CONCRETE 
(  EACH     END ) 

CUBIC   YARDS  OF  RIPRAP'^ 
(  EACH    END  } 

(STD  DW6°25) 

2 , 

CUBIC   YARDS  OF 
BEDDING  MATERIAL 
PER  LIN  FT  OF  PIPE 
(STD    DWG' 40) 

CUT  OFF 

WALL 

fSTD  0WG'30) 

CONCRETE   EDGE  PROTECTION 

(STD  DWG '31) 

1 

2  1 

2>/,  1 

1  '/2  1 

2'/^  1 

J  / 

SING 

DBL 

SING 

DBL 

SING 

DBL 

Sing 

DPL 

SING 

DBl 

SING 

DBL 

SING 

DbL 

SING 

DBL 

SING 

Dai 

48  " 

1  8 

2.9 

2  4 

3  5 

8.0 

12  8 

100 

15  9 

.  8 

1.  7 

54" 

IP 

_ 

13  8 

17  2 

60' 

13 

2  1 

2  3 

^5 

2  8 

4  1 

^9^3 

14  9 

115 

18.5 

10 

2.0 

6€" 

1 .3 

2  2 

2  5 

3  7 

3  0 

4  5 

9  9 

15  0 

12  3 

198 

1  O 

2- 1 

72" 

1 .4 

2  4 

2  7 

4  0 

3  .3 

4  8 

10  5 

17.  0 

13.1 

I.I 

2  3 

78" 

1 .5 

2  5 

2  9 

4  3 

3  5 

5  2 

112 

13.9 

22  5 

1.2 

2  4 

34" 

16 

2.7 

3  1 

4  .6 

3.7 

5 .6 

1 1 .8 

'^92 

■23,9 

1.3 

2  6 

90" 

1 .6 

2  8 

4.0 

5  9 

12.5 

20.4 

'^5^5 

1  4 

2  7 

96" 

1  7 

2  9 

3.5 

5^ 

16  6 

27.2 

1  5 

2  9 

102" 

18 

3.1 

3.7 

5.5 

4.5 

6.7 



_ 

14.0 

23.0 

17.4 

_ 

_ 

_ 

_ 

1  5 

3  1 

108" 

1  9 

3.2 

3.9 

5.8 

4.7 

7.0 

14.7 

24  2 

13.3 

30.0 

1  6 

3  3 

114" 

2.0 

3.4 

4.1 

6.2 

5.0 

74 

- 

15.4 

25.4 

19.1 

31  5 

- 

1  7 

3  4 

120' 

2.0 

3.6 

4.3 

6.5 

5.2 

7.8 

16.1 

26.6 

20.0 

33.0 

- 

- 

1  8 

3  6 

126" 

Z.I 

3.7 

45 

6.8 

5.5 

8.2 

- 

16.8 

27-8 

20  9 

34.5 

- 

1  9 

3  3 

132' 

2.2 

3.9 

4.7 

7.1 

5.7 

8.6 

17.5 

29.0 

21.7 

36  0 

2  0 

4.0 

138" 

2  3 

4.0 

4.9 

7.5 

6.0 

9.0 

18.3 

30.3 

22  6 

37.5 

2.1 

4-2 

144" 

2  4 

4  2 

5.1 

7.8 

6.2 

9.4 

19.0 

31.5 

23.5 

39.1 

2  2 

4  4 

ISO" 

2-5 

4  4 

5.3 

8.1 

6.5 

9.9 

- 

- 

19.7 

32.8 

24.5 

40  7 

2  3 

4  6 

156' 

2.6 

4.5 

5.6 

85 

6.8 

10.3 

20.5 

34.1 

25.4 

42.3 

- 

2  4 

4.3 

162' 

2  7 

4.7 

5.8 

8.8 

7.0 

10.7 

21.2 

35.4 

26.3 

43  9 

2.5 

5.0 

168" 

2.8 

4.9 

6.0 

9.2 

7.3 

III 

22.0 

36.8 

27.3 

45.6 

2  6 

5.2 

174" 

29 

5.1 

6  2 

9.5 

7.6 

116 

_ 

_ 

223 

38.1 

28  2 

47.3 

_ 

_ 

_ 

_ 

2  7 

5  4 

1  80" 

3.0 

5  2 

6  4 

9.9 

7.8 

12.0 

_ 

_ 

23.5 

39.5 

29.2 

48  9 

_ 

_ 

_ 

_ 

2-8 

5  7 

192" 

3.1 

5.6 

6.9 

10.6 

8.4 

12.9 

25.1 

42.2 

31.2 

52.4 

_ 

3.0 

6.1 

198" 

3.2 

5.8 

7.1 

II. 0 

8.7 

13  4 

_ 

25.9 

43.6 

32.2 

54  1 

_ 

_ 

3.2 

6.3 

Z04" 

3.3 

6.0 

7  4 

11.4 

9.0 

13.8 

26.8 

45.1 

332 

55.9 

3.3 

6.6 

210" 

3  4 

6.2 

7.6 

11.8 

9  2 

14.3 

27.6 

46.5 

34.2 

57  7 

3.4 

6.6 

216" 

3  6 

6  4 

7  8 

12.1 

9.5 

14.7 

- 

28  4 

48.0 

35.2 

59  5 

3-5 

7.0 

228" 

3.8 

6.8 

8.3 

12.9 

10. 1 

15  7 

- 

30.1 

50.9 

37  3 

63.2 

- 

- 

- 

- 

3.8 

7.5 

240" 

4.0 

7.2 

8.8 

13.7 

10.7 

16.7 

31.3 

54.0 

39  4 

66  9 

4  0 

8.0 

252" 

4.2 

7  6 

9  3 

14.5 

11.3 

17.7 

33.5 

57.0 

41  6 

70  8 

4.3 

8.6 

49" X  33  " 

I.I 

1.9 

1.4 

2  0 

1  6 

2.4 

6  1 

9  9 

7  6 

12  2 

8 

57"x  38' 

1.2 

2.0 

1.5 

2.3 

1.8 

2.7 

6.7 

10.8 

8.3 

13.5 

_ 

_ 

_ 

9 

1 .8 

64" X  43" 

1.3 

2.1 

1 .7 

2.5 

2.0 

5.0 

7 .2 

II  .7 

8  9 

14  6 

_ 

s 

1 .9 

71" X  47' 

1.4 

2.3 

1.8 

2.7 

2.1 

3.2 

7 .6 

12  5 

9  4 

15.5 

2. 1 

77'*  52" 

1.5 

2.4 

1.9 

2.9 

2.3 

3.5 

8.1 

13.3 

10. 1 

16-5 

_ 

_ 

_ 

I.I 

2.2 

83' X  57" 

1-5 

2.6 

2.1 

3.1 

2.5 

3.  7 

8.6 

14.  2 

10.8 

17.8 

1.2 

2.4 

40' X  31" 

I.I 

18 

1 .2 

1  8 

1.5 

2  2 

5.6 

9.0 

7  0 

112 

8 

1.5 

46' X  36' 

1.2 

19 

1  3 

20 

1.6 

2.4 

6.0 

9  6 

7.5 

12.0 

.3 

1.7 

53"x  41" 

1.3 

2  1 

1  4 

2  2 

1.7 

2  6 

6  4 

10-3 

7  9 

12.3 

.9 

1.9 

60" X  46" 

14 

2  3 

1  5 

2  3 

1.8 

2.8 

6.8 

II.O 

8.5 

13.9 

1.0 

2.0 

66"  X  51" 

1.5 

2  4 

1.7 

2  5 

2.0 

3.0 

7.3 

11.3 

9  0 

14.7 

I.I 

2.2 

73" X  55" 

1.6 

2  7 

16 

2  5 

1.9 

3  0 

7.2 

11.8 

9.0 

14.7 

1.2 

2.5 

8l"  X  59' 

1.6 

2.6 

2.0 

3.1 

2.4 

3.7 

8.6 

14.1 

10.6 

17  5 

1.2 

2.4 

87  "jt  63' 

1.7 

2  8 

2.1 

3  2 

2.5 

3  8 

8.7 

14.3 

10.8 

178 

1.3 

2-6 

95 'x  67' 

1.8 

3.0 

2.2 

3  3 

2.6 

3.9 

9  0 

14.9 

11.2 

13.5 

1.4 

2.8 

103  "*  71  " 

1-9 

3  2 

2.2 

3.4 

2.6 

4.1 

9  3 

15.4 

II  .5 

19.2 

1  5 

3.0 

m"x  75" 

2.0 

3.5 

2.3 

3.6 

2.8 

4.3 

9.7 

16.3 

12  1 

20  2 

1.6 

3.2 

117" X  79" 

2.1 

3.6 

2.3 

3.6 

2.8 

4.3 

9.8 

16.4 

12-1 

20  3 

1  7 

3.5 

128" X  83" 

2.3 

3.9 

2.5 

3.9 

2.9 

4.6 

10.3 

17.4 

12.3 

21.6 

18 

3.7 

137" X  87" 

2.4 

4.2 

2.5 

4.0 

3.0 

4.8 

10.7 

18.2 

13.3 

22  5 

2-0 

3.9 

142' K  91' 

2.5 

4.3 

2  6 

4.1 

3.1 

4  8 

10.3 

18  4 

13.5 

22.9 

2.1 

4.2 

® 
® 


QUANTITIES     BASED    UPON    2  FT    THICKNESS    AND  SHALL 
BE  PROPORTIONED    IF    OTHER     THICKNESS  SPECIFIED 

QUANTITIES    BASED   UPON    NO  3    FOUNDATION    STABILIZATION  WITH 
WIDTH    EQUAL    TO  (DIAMETER    OR  SPAN)  +  4' + 1 2  TIMES  SHELL 
THICKNESS    FOR    CONCRETE    OR  4"  FOR    METAL  J    AND  DEPTH 
EQUAL     TO    2  FT     PLUS    "  X  " .   TO    COMPUTE   THE   TOTAL  BEDDING 
QUANTITY  MULT/PLY  BY    THE  LENGTH  OF    PIPE  MINUS  24  FEET. 


REVISED 

NEW 

EFFECTIVE 

STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTIONS  SO,  54,73 


DWG.  NO 
39 


CONCRETE ,  RIPRAP,  AND  BEDDING 
MATERIAL  QUANTITIES  FOR  SING. 
AND    DBL.    CULVERT  INSTALLATION 


APPROVED 


• 


I-PIPE  INSTALLATION  AND  BEDDING 

(CLASS  C,  MODIFIED) 


BROUND 


2 -ROCK 


SIX  FILL 
(s«*  not*  C ) 


DEPTH  -O  l'OF  THE  DIAMETER  OF 
PIPE  (  M>  itoH  A  )   

SILTr  LOAM,  LOAM  OR  SAHD. 
THICKNESS  TO  BE  IZ" MIN.  AND  TO 
BE  LIGHTLY  AND  UNIFORMLY 
COMPACTED.  


SILTY  LOAM  OR  SAND  ROUSHLY  SHAPED 
TO  FIT  BOTTOM  OF  PIPE  AND  THEN 
-  COMPACTED  AT  HAUNCHES  AND  SIDES  OF 


3-FOUNDATION  STABILIZATION 


SIDE  FILL 
(  St*  not*  C) 


LOOSE  GRANULAR  FILL,  ROUGHLY  SHAPED 
TO  FIT  BOTTOM  OF  PIPE  AND  THEN  COMPACTED 
■  AT  HAUNCHES  AND  SIDES  OF  PIPE 


DEPTH  =0.1  OF  THE  DIAMETER 
OF  PIPE  If  non  A  j 


OR  AS  DIRECTED  BY  THE  ENGINEER 


NOTES 

(A)  FOR  STRUCTURAL   PLATE   PIPE,    THE  LENGTH  OF  BEDDING   ARC  NEED  NOT  EXCEED   WIDTH  OF  BOTTOM 
PLATE. 

(B)  BEDDING   BLANKET  OF  SILTY  LOAM  OR  SAND  ROUGHLY  SHAPED    TO  FIT  BOTTOM   OF  PIPE  MINIMUM 
THICKNESS    BEFORE   PLACING  PIPE   IS  3 

(C)  SIDE  FILL  TO  BE   COMPACTED   IN  S"  LAYER^    TO  DENSITY  SPECIFIED    FOR  ADJACENT  EMBANKMENT 
SEE  ARTICLE   11.05   OF  STANDARD   SPECIFICATIONS    FOR    THE  DENSITY  REQUIREMENTS 


REVISED 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC 
SECTION  54 


DWG.  NO 
40 


c.sp  a  s.s.pp 

CULVERT  BEDDING 


ADMINISTRATOR- ENGINEERING  DIVISION 


TYPES  OF  TRENCH  BEDDING 


2000' CONC 
OR  BETTER 


FINE  GRANULAR 
MATERIAL 


-MIN.=  1/4  INSIDE  DIAMETER 
LOAD  FACTOR  =  3.0 

CLASS  A 


THOROUGHLY 
TAMPED 


TOP  OF  EMBANKMENT 

I   Be 


4,  EXCAVATE  a  REFILL  WITH 
£_LOOSE  COMPRESSIBLE  BACKFILL 


LOAD  FACTORS  1.9 

CLASS  B 


LOAD  FACTORS  1.5 
CLASS  C 


CLASS  B-l 


TYPES  OF  EMBANKMENT  BEDDING 


TOP  OF  EMBANKMENT,. 


INSIm'diAMEtIr    2000*  CONCRETE 
Oft  BETTER 


EARTH        -"fsH^ipED  ' 

TO  FIT  PIPE  IN  4"  FINE  GRANULAR 
MATERIAL 


ROCK 
EARTH  CUSHION 


CLASS  A 


CLASS  B 


CLASS  C 


DESCRIPTION  OF  BEDDING  CLASSES 


CLASS  A  CONCRETE  CRADLE  BEDDING.      The  lower  port  of  the  pipe  exterior 
shall  be  bedded  in  a  continuous  cradle  constructed  of  2000  pound  concrete  or  better, 
hoving  o  minimum  thickness  under  the  pipe  of  one-fourth  the  nominal  inside  diameter 
and  extending  up  the  sides  of  the  pipe  for  a  height  equal  to  one-fourth  of  the  outside 
diameter.  The  cradle  shall  hove  o  width  ot  least  equal  to  the  outside  diameter  of 
the  pipe  plus  8"  and  it  sholl  be  constructed  monolithically  without  horizontal  con- 
struction joints. 


After  the  trench  is  excavated,  it  shall  be  refilled  with  loose,  highly  compressible  soil 
material .     Straw,  hay,  leaves,  brush  or  sawdust  moy  be  used  to  fill  the  lower  one- 
fourth  to  one-third  of  the  trench  in  order  to  insure  high  compressibility  of  this  backfill , 
The  backfill  of  straw,  hoy,  etc.  shall  not  be  carried  closer  than  10'  to  the  outside 
slope  of  the  fill;  the  outside  10'  shall  be  composed  of  impervious  material,  thoroughly 
compacted.   After  the  bockfill  is  completed,  the  balance  of  the  fill  shall  be  constructed 
by  normal  methods  up  to  the  finished  grade  of  embonkment. 


6 


CLASS  B  BEDDING,       (1)  This  class  of  bedding  for  embankment  condition  is 
applicable  only  when  the  projection  ratio  is  not  greater  than  0.7.  The  pipe  sholl 
be  corefully  bedded  on  fine  gronulor  materials  over  an  eorth  foundation,  accurately 
shoped  by  means  of  a  template  to  fit  the  lower  port  of  the  pipe  exterior  for  at  least 
10%  of  the  culvert  overall  height.  Compoctable  soil  material  sholl  then  be  rammed 
and  tomped  in  loyers  not  more  then  6"  thick,  around  the  pipe  for  the  remainder  of 
the  lower  20%  of  its  height.     Backfilling  to  the  top  of  the  pipe  sholl  conform  with 
the  applicoble  provisions  of  the  stondard  specifications. 

(2)  For  trench  conditions,  the  culvert  is  placed  as  described 
in  B  (1)  except  that  the  earth  foundation  needs  to  be  shaped  to  fit  the  lower  part 
of  the  culvert  exterior  for  a  width  of  at  least  60%   of  the  culvert  breadth.  Then 
the  remainder  of  the  culvert  is  entirely  surrounded  to  a  height  of  at  least  12"  above 
its  top  by  granular  materiol  ploced  by  hand  to  fill  all  spaces  under  and  adjacent  to 
the  culvert.  The  fill  is  tomped  thoroughly  on  each  side  end  under  the  culvert  as 
far  OS  practicable  in  layers  not  to  exceed  6"  in  thickness. 

CLASS  B-l  BEDDING.     In  this  type  of  instollation,  sometimes  called  The  Imperfect 
Trench  Method,  the  pipe  culvert  shall  be  fint  installed  in  accordance  with  the  require- 
ments of  B  (2).  Then  the  fill  shall  be  compacted  at  each  side  of  the  pipe  foi  a  lateral 
distance  equal  to  twice  the  outside  diameter  or  12",  whichever  is  less,  ond  carried 
up  to  an  elevation  above  the  top  of  the  pipe  equal  to  the  outside  diameter  of  the  pipe 
plus  12".   Next  0  trench  equal  In  width  to  the  outside  diameter  of  the  pipe  shall  be 
dug  in  the  fill  directly  over  the  culvert,  down  to  an  elevation  12"  above  the  top 
of  the  pipe.   Care  shall  be  exercised  to  keep  the  sides  as  vertical  os  possible. 


CLASS  C  BEDDING.      For  projecting  embankment  culvert,  this  metliod  of  bedding 
is  bedded  with  "ordinary"  care  in  on  earth  foundation  shaped  in  the  form  of  on  arc 
to  fit  the  lower  part  of  the  culvert  exterior  with  reasonably  closeness  for  at  leost  10% 
of  its  overall  height.  The  remainder  of  pipe  shall  be  surrounded  by  material  placed 
by  hand  tools  to  fill  completely  all  spoces  under  ond  odjocent  to  the  pipe.  Backfilling 
to  the  top  shall  then  be  completed  as  specified  in  the  standard  specifications.   If  the 
culvert  is  placed  on  rock  foundations,  projecting  embankment  culvert  pipes  ore  bedded 
on  an  earth  cushion  having  a  minimum  ollowc^le  thickness  of  12"  +  ond  with  the  eorth 
foundation  carefully  shoped  and  filled  around  the  culvert  the  some  os  ordinary  projecting 
embankment  bedding  on  on  eorth  foundation. 

CLASS  C  -1  BEDDING.  The  pipe  sholl  be  installed  in  occordonce  with  Class 
C  Bedding.  The  imperfect  trench  method  shall  then  be  used  as  described  under 
CI  OSS  B  -  1  Bedding. 

When  noturol  ground  material  simulates  bedding  material,  no  special  bedding 
material  need  be  used.   Use  Class  "C"  unless  otherwise  noted  on  plans. 

COMPACTION.    All  foundations  shall  be  compacted. 


REVISED 

EFFECTIVE 

3II/7Z 

<i///79 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  54 


DWG.  NO. 
41 


R.C.P. 
CULVERT  BEDDING 


ADUimSTRATOR-emiNEEKINe  DIVISION 


S'/Z'TAB  SPAONG 


TOP  SECTION 


£  SYM. 


1 

5"  I 

^/8' t  HOLES  (4  REQ'D.) 


^/I6'X  I' CARRIAGE 

BOLTS  a  mm  nuts 

(GALVANIZED)  (4 
REO'D.  EACH) 


H0LE(4  REQ'D.) 


END  VIEW 


note:  dimensions  uay  vary  accord- 
ing TO  THE  COMMERCIAL  AVAIL- 
ABILITY OF  THE  PRODUCT. 


PERSPECTIVE  VIEW 


NOTES  ALL  MATERIAL  SHALL 
BE  0.05Z' 

subdrain  pipe  sections  shall 
conform  to  a.a.s.h.o.  m-i36-6s 

galvanizing  of  nuts,  bolts.  end 
screen,  end  cap  and  other  like 
parts  shall  conform  to  a.s.tm. 

A  IS3. 


SIDE  VIEW 


COUPLING  BAND  DETAILS 


END  CAP 


t  SYM. 


i^/a' 


Vm' CONSTANT 


3/32' 



\ 

\ 

rv  ^ 

V  / 

'/4' SPHERICAL  RADIUS 


SECTION  A-A 


END  VIEW 


PERSPECTIVE  VIEW 


notes:  material  to  be  is  ga.  copper  bearing 
galvanized  steel. 

end  of  cap  to  fit  snug,  when  inserted 
inside  end  of  underdrain. 

tolerances  are  ±  '/ 16' except  as  shown. 

'/z'  galv.  mesh  screen,  shaped  like  the 
cap,  to  be  provided  for  each  pipe  outlet. 


I) 


REVISED 

EFFECTIVE 

3/1/72 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  69 


DWG.  NO. 
42 


SEMICIRCULAR  UNDERDRAIN 


ADUINISTRATOR-ENeiNEERINO  DIVISION 


FOR  PERFORATED  CORRUGATED  METAL  PIPE,  SEMI-CIRCULAR 
SUBDRAIN  OR  ^OPEN  JOINT  CONCRETE  PIPE 


r-o" 


-PERFORATED  CORRUGATED  METAL, 
SEMI-CIRCULAR  SUBDRAIN,  VITRIFIED 
TILE,  CONCRETE  OR  ANY  OTHER  PIPE 
AS  SPECIFIED  ON  PLANS. 


note:  USE  PULLBOARDS  OF  D  +  6"HEIGHT  TO 
SEPARATE  NO.  I  SNO.Z  MATERIAL  DUR- 
PLACEMENT  AND  THEN  REMOVE. 


FILTER 
GRADATION 

PERCENT  PASSING  STD.  A.S.T.M.  SIEVE 

2 

l'/2 

l'/4 

1 

3/4 

1/2 

NO  .  4 

8 

16 

50 

100 

NO.  1 

100 

95-100 

65-95 

35-80 

5-30 

0-10 

NO.  2 

100 

95-100 

70-95 

35-70 

10-30 

0-5 

*N0TE:  WHEN  OPEN  JOINT  PIPE  IS  USED  JOINT  SHOULD  BE  WRAPPED 
WITH  BRASS,  BRONZE  OR  COPPER  NO.  4  MESH  HARDWARE 
CLOTH  BEFORE  FILTER  MATERIAL  IS  PLACED. 

BOTH  GRADATIONS  SHALL  BE  COMBINED  AND  BID  AS  "FILTER 
MATERIAL. 


REVISED 

EFFECTIVE 

3/I/7Z 

STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  54 


DWG.  NO. 
43 


FILTER  MATERIAL 
FOR  UNDERDRAINS 


ADMINISTRATOK-ENBINEERmB  DIVISION 


SUB6RADE  WIDTH 


COVER 


BOTTOM  I  LENGTH 


^^'\AREAVy\ 

ANCHOR  BOLTS 

4'MIN. 

NOTE.  FOR  DETAILS,  SEE  STANDARD  DWG.  NO.  30 
COVERING  CUTOFF  WALLS 


DIA. 

X  X 

H  IN  FEET  FOR  BEVELS  OF: 

V  X 

AREA  "a" 

(IN.) 

(FT) 

1.5.1 

2.1 

(FT.) 

SO.  FT 

48 

1.000 

3.000 

4.000 

2  000 

2.46 

54 

1  125 

3.375 

4.500 

2.250 

3.11 

60 

1  250 

3.750 

5.000 

2.500 

3.83 

66 

1.375 

4.125 

5.500 

2.750 

4.44 

72 

1.500 

4.500 

6.000 

3.000 

5.53 

78 

1.  625 

4  875 

6.  500 

3  250 

6.61 

84 

1.  750 

5.250 

7.  000 

3.500 

7.51 

90 

1.875 

5.625 

7.  500 

3.750 

8.61 

96 

2.000 

6.000 

8.000 

4.000 

9.81 

102 

2. 125 

6.375 

8.500 

4.250 

11.08 

108 

2250 

6.750 

9.  000 

4.500 

12.42 

114 

2.375 

7  125 

9.  500 

4.750 

13.84 

120 

2.500 

7.500 

10.000 

5.000 

15.38 

126 

2.625 

7.875 

10.500 

5.250 

16.98 

132 

2.750 

8.250 

1 1 . 000 

5.500 

18.50 

TOLERANCE  OF  t  4'/,  WILL  BE  ALLOWED  IN  ALL  DIMENSIONS. 
PIPE  ENDS  SHALL  BE  SQUARE  ( PERPENDICULAR  TO  CENTERLINE 
OF  PIPE)  AND  FILL  SLOPES  SHALL  BE  WARPED  TO  ACCOMODATE 
THE  SQUARE  ENDS. 
*  FOR  ELLIPTICAL  PIPE.  INCREASE  VERTICAL  DIMENSIONS  BY 
PERCENT  OF  ELLIPSE. 


DIA. 

X  X 

H  IN  FEET  FOR  BEVELS  OF: 

VX 

AREA  "A" 

(IN.) 

(FT) 

1.5  :i 

2:1 

(FT) 

SO.  FT 

138 

2.875 

8  625 

11.500 

5  750 

20.30 

144 

3.000 

9.000 

12000 

6.000 

22. 10 

150 

3.125 

9.375 

12  500 

6.250 

24  00 

156 

3.250 

9.750 

13.000 

6.500 

25.9 

162 

3.375 

10  125 

13.500 

6.750 

27.9 

168 

3.500 

10.500 

14  000 

7.000 

30.1 

174 

3.625 

10.875 

14.500 

7  250 

32.2 

180 

3.750 

11.250 

15  000 

7.500 

34.5 

192 

4.000 

12.000 

16.000 

8.000 

39.3 

198 

4.125 

12.375 

16.  500 

8.250 

41.7 

204 

4.250 

12.750 

17. 000 

8.500 

44.2 

210 

4.375 

13. 125 

17.500 

8.750 

46.9 

216 

4.500 

13.500 

18  000 

9.000 

49.7 

228 

4.750 

14.250 

19.000 

9.500 

55.5 

240 

5.000 

15.000 

20.000 

10.000 

61.5 

252 

5.250 

15. 750 

21.000 

10.500 

67.7 

REVISED 


EFFECTIVE 


12/20/74 


2/1/75 


APR.I983 


4/1/84 


STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  54 


DWG.  NO. 
44 


STEP  BEVEL  FOR 
CIRCULAR  METAL  CULVERT 


APPROVED 
BY  


^k,'^u<A^-kyl/l.tJXf 


ADMINISTRATOR -ENOINEERING  DIVISION 


SUBGRADE  WIDTH 


,  ■  COVER  ■ , 

///////////////////////////////////////// 


L  =  BOTTOM  £  LENGTH 


4.0' MIN. 

TOP  OF 
l~  CORNER  PLATE 

ANCHOR 
BOLTS 

in/iiuiinniii///) 
Wl    AREA-A"  'j 

NOTE- FOR  DETAILS,  SEE  STANDARD  DWG.  N0.30 
COVERING  CUTOFF  WALLS. 


BEVEL  TO  TOP  OF  CORNER  PLATE 

PIPE  ENDS  SHALL  BE  SQUARE  I  PERPENDICULAR  TO  CENTERLINE  OF  PIPE  ) 
AND  FILL  SLOPES  SHALL  BE  WARPED  TO  ACCOMODATE  THE  SQUARE  ENDS 


note: 

tabulated  values  based  on  nominal  pipe  dimensions, 
in  place  dimensions  subject  to  tolerances  listed 
in  current  a.a.s.h.to.  m36  a  m  (96 


SPAN 

RISE 

EQUIV. 
DIA. 

H  IN  FEET 
FOR  BEVELS  OF 

V 

X 

AREA 
"A" 

l'/2: 1 

2.1 

s'/2:i 

6' 

X  2"  CORRUGATION    W/    IB"  CORNER  PLATES 

6'-l" 

4'- 7" 

66 

3.5 

4.7 

5.8 

2.3 

2.3 

12 

6'-9" 

4'- 11" 

72 

3.8 

5.0 

6.3 

2.5 

2.4 

14 

7'-3" 

5'-3'' 

78 

4.8 

6.3 

7.9 

3.2 

2.1 

14 

7'-ll" 

5'-7" 

84 

5.1 

6.8 

B.5 

3.4 

2.2 

15 

B'-7" 

S'-ll" 

90 

5.4 

7.2 

8.9 

3.6 

2.3 

17 

9' -4" 

6'-3" 

96 

5.7 

7  7 

9.5 

3.8 

2.4 

19 

9' -9" 

S--7- 

102 

6.B 

B.8 

II.O 

4.4 

2.2 

19 

10' -8" 

e'-ii' 

108 

6.3 

8.3 

10.4 

4.2 

2.8 

25 

II' -5" 

7'-3' 

114 

6.6 

8.8 

II.O 

4.4 

2.8 

27 

II' -10" 

7'-7' 

120 

7.7 

10.2 

12.7 

5.1 

2.5 

26 

12'- 6" 

7'-ll' 

126 

7.9 

10.5 

13.1 

5.3 

2.7 

29 

I2'-I0'' 

8'-4" 

132 

9.0 

12.0 

ISO 

6.0 

2.3 

25 

6"x2"  CORRUGATION   W/  31"  CORNER  PLATES 


M'-O" 
l5'-4" 
l6'-6- 

i7'-ir 

19' -3" 
20'-5" 


9'-8" 
IO'-4" 
ll'-O" 
ll'-8" 
12' -4" 
l3'-0" 


144 
156 
168 
180 
192 
204 


8.6 
9.0 
10.4 
I  I.I 
11.4 
12.9 


114 
12  0 
13.8 
14.8 
15.2 
17.2 


143 
15.0 
17.3 
18.5 
19.0 
21.5 


5.7 
6.0 
6.9 
7.4 
7.6 
8.6 


4.0 
4.3 
4.1 
4.3 
4.7 
4.4 


43 

56 
58 

65 
76 
76 


SPAN 

RISE 

EQUIV. 
DIA. 

H  IN  FEET 
FOR  BEVELS  OF 

V 

X 

AREA 

"A" 

i'/2:i 

211 

2'/2.l 

3"  X  1 

"  CORRUGATION  (SEE  NOTE) 

53" 

41" 

48 

2.6 

3.4 

4.3 

1.7 

1.7 

5.9 

60" 

46" 

54 

2.9 

4.3 

4.8 

1.9 

1.9 

7.8 

66" 

51" 

60 

3.3 

4.4 

5.5 

2.2 

2.1 

9.5 

73" 

55" 

66 

3.0 

4.0 

5.0 

2.0 

2.6 

13.3 

81" 

59" 

72 

4.2 

5.6 

7.0 

2.8 

2.1 

11.2 

87" 

63" 

78 

4.5 

6.0 

7.5 

3.0 

2.3 

14.0 

95" 

67" 

84 

4.5 

6.0 

7.5 

3.0 

2.6 

17.0 

103" 

71  " 

90 

4.5 

6.0 

7.5 

3.0 

2.9 

21.0 

m" 

75" 

96 

4.7 

6.2 

7.8 

3.1 

3.2 

27.3 

117" 

79" 

102 

4.7 

6  2 

7.B 

3.1 

3.5 

29.1 

123" 

87" 

108 

4.7 

6.2 

7.8 

3.1 

3.8 

33.3 

2^/,"  X  l/p"  CORRUGATION    (SEE  NOTE) 


57" 

38" 

48 

2.9 

3.8 

4.8 

1.9 

1.3 

5.2 

64" 

43" 

54 

3.3 

4.4 

5.5 

2.2 

1.4 

6.5 

71  " 

47" 

60 

3.5 

4.6 

5.8 

2.3 

1.6 

8.3 

77" 

52" 

66 

3.8 

5.0 

6.3 

2.5 

1.8 

9.8 

83" 

57" 

72 

4.2 

5.6 

7.0 

2.8 

1.9 

11.4 

STANDARD  DRAWING 


REFERENCE.  DWG.  NO. 

STANDARD  SPEC.  45 
SECTION  54 


REVISED 

APR.I983 

EFFECTIVE 

3///72 

BEVEL  ON  METAL 
CULVERT 


APPROVED 


ADkimlSTRATOR  -  ENGINEERINS  PI  VISION 


c 


c 


CONNECTIONS 


THREADED, 

£ONNECTOR 


ARCH  PIPE 


ROUND  PIPE 


MOLES  ON  IE"  CENTERS  MAX,  - 
ELEVATION 


TYPICAL  CROSS-SECTION 
(ILLUSTRATED  WITH  TYPE  3  CONNECTION) 


PIPE 
OIAM 

MIN 
THICK- 
NESS 

DIMENSIONS 

ConiMdor 

0.064 

0.064 

0.064 

0.064 

0.064 

0.079 

0.07» 

2 

0.1  Oft 

3 

0.109 

3 

0  109 

la 

SO 

12 

84 

lOZ 

3 

IB 

S3 

12 

87 

3 

66" 

0.109 

18 

S6 

IZ 

120 

3 

7  2" 

0.109 

18 

39 

12 

87 

IZG 

3 

78" 

0  109 

IB 

42 

12 

67 

132 

3 

S4" 

0.109 

IB 

48 

IZ 

87 

138 

S 

TOE  PLATE  WILL  BE  PROVIDED  WHEN  SPECIFIED 

FLARED  END  TERMINAL  SECTION  TO  BE  INCLUDED  IN 
LENGTH  OF  PIPE  SHOWN  ON  PLANS. 


ANY  AREAS  WHERE  GALVANIZING  IS  BROKEN  OR  METAL 
IS  BARE  SHALL  BE  PAINTED  WITH  ONE  COAT  OF  RED  LEAD  OR 
ZINC  CHROMATE  PRIME  AND  TWO  COATS  OF  ALUMINUM  PAINT, 

MINOR  VARIATIONS  IN  DESIGN  MAY  BE  ACCEPTABLE  ON 
APPROVAL  OF  THE  ENGINEER,  SEAMS  OR  JOINTS  LENGTHWISE 
OF  THE  APRON  WILL  BE  ACCEPTABLE  IF  KCURELY  BOLTED  OR 
WELDED  AND  PAINTED  AS  PROVIDED  ABOVE. 


SPAN  -  WISE 


^7 


6/1/79 


STANDARD  DRAWING 


REFERENCE  .* 
STANOARD  SPEC. 
SEC  not/  94 


FLARED     END     TERMINAL  SECTION 
-CORRUGATED  METAL  PIP£- 


AommsTRATOH-emiMeEKmo  uvision 


V 


standard  drawing 

reference:                owg.  no. 
standard  spec.  47 

SECTION  54 

PREFABRICATED  TERMINAL  SECTION 
FOR  REINFORCED  CONCRETE  PIPE 

REVISED 
EFFECTIVE 

12/20/74 
2/ 1/75 

Affl.  1963 

End  View 


SIZE 

SPAN 

RISE 

T 

A 

B 

c 

0 

E 

R 

SU3PE 

18" 

.  I 

e'z 

<3 

se' 

J 

J  mi 

24" 

S 

J  'z 

f'i'' 

V  ■ 

ae" 

J" 

3  TO  1 

30" 

iV'  / 

a " 

sV 

SO" 

Si 

ec~ 

J" 

3-^0  1 

36" 

^e'i 

so" 

je 

33' 

V 

3  -m  1 

42" 

\k 

eo~ 

se' 

?e' 

-'S" 

e" 

3  7-0  1 

48" 

se'z 

Ji' 

s " 

z;' 

so" 

je " 

sa' 

e~ 

3  TO  I 

54" 

S3 

S'i' 

60' 

J£ 

36 

90' 

e 

3'C  ! 

60" 

jr 

so 

JS 

3i 

3£ 

s 

3  '0 : 

72" 

ss 

7 

J,'" 

so' 

JS 

33 

e " 

i  -01 

FLARED  END  TERMINAL  SECTION  WILL  BE  INCLUDED  IN  LENGTH 
OF  PIPE  SHOWN  ON  PLANS. 

CONSTRUCTION  SHALL  CONFORM  TO  CLASS  A-m.AASHTO  M  206, 
AS  FAR  AS  DESIGN  WILL  PERMIT 


REVISED 

APR.  1983 

EFFECTIVE 

3lll?Z 

4/'/S< 

STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  54 


DWG.  NO. 
48 


PREFABRICATED  R.CP  ARCH  CULVERT 
AND  TERMINAL  SECTION 


APPROVED 
BY. 


ADMINISTKATOR-ENeiNEERING  DIVISION 


TYPICAL  FIELD   CAST  CONCRETE  BEND 


REVISED 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SEC  7/ OA/  54 


DWG.  NO. 
49 


TYPICAL  FIELD  CAST  CONCRETE  BEND 
R.C  P.  TO  C.M.P.  CONNECTION 


ADMINISTRATOR  -  ENSINEERING  DIVISION 


DIAMETER 
(INCHES) 

X 

(INCHES) 

D* 

(INCHES) 

CLEAR  RISE 
(FEET) 

H 

(FEET) 

W 

(FEET) 

BACKFILL  RETAINER 
(CUBIC  YARDS) 

84 

21 

6 

6.5 

6.0 

3  6 

0.1 

90 

22.5 

9 

6.75 

6.0 

4.5 

0.1 

96 

24 

10 

7.17 

6.34 

4  9 

0.1 

NOTES 

-  SEE  STANDARD  DRAWINGS  NO.  30  S  33  FOR  CUTOFF  WALL  AND  BACKFILL   RETAINER  DETAILS. 

-  THE  PIPE  LENGTH  SHALL  BE  MEASURED  ALONG   THE  INVERT  OF  THE  STOCKPASS ,  END  TO  END   OF  STRUCTURE. 

-UNLESS   OTHERWISE  SPECIFIED  ,PIPE  ENDS  SHALL  BE  STEP  BEVELED  AT  A  I'/g' I  SLOPE ,  AND  SHALL  BE  MEASURED 
AND  PAID  FOR  AT  THE  UNIT  PRICE  BID  PER  LINEAL  FOOT  OF  CORRUGATED  METAL   PIPE  STOCKPASS. 

-SEE  STANDARD  DRAWING  NO  40  CONCERNING  THE  BEDDING  MATERIAL  BENEATH  THE  STRUCTURE. 

-THE  MINIMUM   THICKNESS  FOR  CORRUGATED  METATL    PIPE   STOCKPASS    SHALL    BE   0.079".   (SEE   FILL  HEIGHT 
TABLES    FOR    OTHER   THAN    THE  MINIUM  REQUIREMENTS. 

-  FILL   SLOPES  SHALL    BE    WARPED  A   MINIMUM  OF   25  FEET  ON  EACH  SIDE  OF  THE  CORRUGATED  METAL  PIPE 
STOCKPASS  TO  FIT  THE  END  BEVEL  AS  REQUIRED. 

-UNLESS  OTHERWISE  SPECIFIED,  STOCKPASSES  SHALL  BE  INSTALLED  WITH  CUTOFF  WALLS  AT  EACH  END, 
GRAVEL    FILL  ,  AND  BEDDING  MATERIAL. 

-UNLESS   OTHERWISE  SPECIFIED,  COMBINATION  STOCKPASSES  AND  DRAINS  SHALL  BE  INSTALLED  WITH  CUTOFF 
WAILS  WITH  BACKFILL  RETAINERS  AT  BOTH   ENDS,  CONCRETE  EDGE  PROTECTION  AT  THE  INLET  END,  RIPRAP  BANK 
PROTECTION  AT  THE  OUTLET  END,  BEDDING  MATERIAL  .  AND  ASPHALT  SURFACING;  ASPHALT  SURFACING  SHALL  BE 
SLANTED   TO  ALLOW  DRAINAGE  COURSE  ALONG   ONE  SIDE. 

-SEE  STANDARD  DRAWING  NO.  31  FOR   CONCRETE  EDGE  PROTECTION  DETAILS. 


STANDARD  DRAWING 

REFERENCE 

STANDARD  SPEC. 
SECTION  54 

DWG.  NO. 

50 

CORRUGATED 

METAL 

PIPE  STOCKPASS 

REVISED 

NEW 

EFFECTIVE 

4/1/84 

APPROVED 


CHIEF    PRECONSTRUCTION  BUREAU 


3/4"  0  ANCHOR  BOLTS  AT  ABOUT  18"  CENTERS 
FOR  LENGTH  OF  CONCRETE  SLOPE  COLLAR(TYFICAL) 


-  NOTE-    SEE  STANDARD  DWG.  NO.  33 

FOR  CONCRETE  CUTOFF  WALL 
BACKFILL   RETAINER,  ANCHOR   BOLT,  AND  RE- BAR  DETAILS, 


4  4  BARS  CONTINUOUS  FOR 
LENGTH  OF  SLOPE  COLLAR 

(EXTEND   #  4  BARS  I'- 6"  INTO   CUTOFF  WALL) 


NOTE     SEE  STD  DWG.  NO  30  FOR  ANCHOR 
BOLT  DETAILS 
•  4  BAR    STIRRUPS    AT  IS"  OC, 


2"  MIN.  COVER  ( TYPICAL) 


SPAN 
(FT,-IN) 

RISE 
(FT-IN.) 

RADIUS 
Rc  (INJ 

MINIMUM 
THICK  ON.) 

A 
(FT) 

B 

(FT) 

C 
(FT) 

H 

(FT) 

V 
(FT) 

X 
(FT) 

Y 
(FT) 

D 
(FT) 

BACkt^iLL 

IE-2 

Il-O 

38 

0109 

10 

8 

8 

10 

5.12 

3.71 

2,17 

1,3 

0,2 

13-10 

12-2 

38 

0-109 

10 

8 

10 

10 

5.79 

3.82 

255 

0.9 

0.2 

14-10 

14-0 

38 

0.109 

12 

10 

10.5 

10 

7.33 

3.87 

2.80 

1.3 

0.3 

15-8 

15-0 

38 

0109 

12 

10 

12 

10 

8.03 

3.96 

3,01 

I.I 

0,2 

16-5 

T6-0 

38 

0.I3B 

12 

10 

13 

12 

8.73 

3.83 

3,44 

a8 

0.2 

17-3 

17-0 

47 

0.I3B 

12 

10 

14 

12 

8-83 

4  76 

3,41 

1.0 

0,2 

19-  1 

17-2 

47 

0.I6B 

16 

12 

13 

12 

8.77 

4.79 

"  3  60" 

1,8 

0-5 

20-4 

17-9 

47 

0.188 

16 

12 

14 

12 

9.18 

4.79 

"  3-78 

1.3 

0-4 

SECTION  A- A 


*  SURFAaNG    QUANTITIES    PER    LINEAR   FOOT   FOR  D 


PIPE  SIZE 


SPAN 
(FT-IN] 


RISE 

(FT-IN,) 


14-  0 

15-  0 

16-  0 


ALTERNATE  "a" 


TONS  SURFACING 


0141 
0.125 
b  16  i 
0.169 
6,172 


O  163 
0,251 


0.4B7 
0.281 
0.587 
0  448 
0,275 


0377 


I,  177 


ALTERNATE  "B 


TONS  SURFACING 


0.0147 
00137 
0.01 76_ 
00170 
0-0165 


QQL64_ 
0.0241 
0.0226 


0  145 

0  133 


01 6  7 
0.159 


0i6q_ 

0^4 1_ 
0.224 


0  109 
O  147 
0  127 


0.120 
0.189 


0  371 
0.172 
0.439 
0  321 
0.159 
0  256 
0  988 


TONS     BITUM,  MAT  L- 


PRIME 


0.0087 

0.0080 
0  0104 
0  0100 
0.0096 
0.0096 
00145 
0  0135 


0.0014 
00012 
0  0017 
0.0016' 
00015^ 
0  0015 
0  0023 
0.0021 


0  0OI9_ 
0  0029 
0.0027 


^  DEPTH  OF  SURFACING 
ALTERNATE  "a" 


ALTERNATE  B 


PL  MIX  SURF 

CASH  TOP  SURF 

CRUSH.  BASE  OR  SELECT  SURF 


0,20 
0.20' 
BAL. 


NOTE  ■  TVIESE  STRUCTURES  WILL  BE    DESIGNATED,  IN  PLANS  AND  PROPOSAL,  AS  '  VEHICULAR  UNDERPASS. 
  MATERIALS,  INSTALLATION  AND  OTHER    PROVISIONS    SHALL  CONFORM  TO  THE  STANDARD  SPECIFICATIONS. 

THE  TERM  "  VEHICULAR  UNDERPASS"  WILL  BE   USED.  REGARDLESS  OF  THE  USE  OR  PURPOSE  OF  THE  STRUCTURE 

INLET  AND  OUTLET  END  TREATMENT    FOR  ALL  VEHICULAR    UNDERPASSES   SHALL  PROVIDE   FOR   CUTOFF  WALLS. 

BACKFILL  RETAINING   WALLS  AND  EITHER    CONCRETE    EDGE    PROTECTION    OR  A  CONCRETE  SLOPE  COLLAR. 

SEE    STANDARD  DRAWING    NO  37     FOR  QUANTITIES. 

SURFACING  SHALL  BE  PROVIDED  FOR  THE  INSIDE  OF  STRUCTURE,  SURFACING  TO  BE  SLANTED  TO  ALLOW  A 
Sis*  FROM°  BOT^ofi^°?ORN?^  rIStES   TO  TOP  OF    STRUCTURE     SHALL   BE  PLACED  WITH  BOLT  HEAD  ON  INSIDE. 


EFFECTIVE  j-jl/z/gy 


STANDARD  DRAWING 


HEFERENCE 
STANDARD  SPEC. 
SECTION  54  


VEHICULAR  UNDERPASS 


c 


WOODEN 


SIDES  AND  FLOOR  TO  BE  OF  S4S 
2"  MATCHED  MATERIAL. 
NAILS  TO  BE  INCLUDED  IN  UNIT 
PRICE  BID  FOR  LUMBER.  ALL  NAILS 
TO  BE  GALVANIZED. 
WHEN  THE  PLANS  PROVIDE  FOR 
TREATED  LUMBER, TREATMENT  SHALL 
BE  DONE  BY  IMMERSING  THE  LUMBER 
IN  A  SOLUTION  CONTAINING  5%  PENTA- 
CHLOROPHENOL.  TREATMENT  MUST  BE 
DONE  IN  SUCH  A  MANNER  AND  WITH 
SUCH  A  CARRYING  AGENT  THAT  THE 
PENTA  WILL  PENETRATE  THE  WOOD  AT 
LEAST  ONE-FOURTH  INCH. 


DIMENSIONS    a   MBM  LUMBER 

SINGLE  BOX 

SINGLE  EXTENSION 

W 

H 

C 

MBM 
.UMBER 

W 

H 

C 

L 

MBM 
.UMBER 

1  e" 

l'6" 

1*6" 

2'5" 

9'0" 

.268 

l'6" 

l'6" 

2' 3" 

3"9" 

.112 

24" 

2'0" 

2'0" 

3'0" 

M'O'' 

.390 

2'0" 

2"0" 

3'0" 

4'6" 

.165 

30" 

2 '6" 

2' 6" 

3 '9" 

I3"0" 

580 

2 '6" 

2"6" 

3'9" 

5' 3" 

.223 

36" 

3'0" 

3*0" 

4'6" 

I5'0" 

690 

3'0" 

3'0" 

4'6" 

6'0" 

291 

-  I -WAY  =  SINGLE  BOX 

-  2-WAY'  SINGLE  BOX  +  ONE  EXTENSION 

-  3-WAY"  SINGLE  SOX  +  TWO  EXTENSIONS 


c 


Flow  ^ 


r 

A 


PLAN 
TYPE  DC 


SECTION  A-A 


r 

A  - 


Nots-Wolls  maybe  | 
ploced  to  modify  bcKi 
to  TVpelorlypelL-,  I 

A 

E 

4 


PLAN 
TYPEDL 


TYPE  I 


m 


•4  ©  l-0'ctf» 
both  ways 


SECTION  E-E 


«4®  obt.  l-O  ctr« 
sxtend  into  cutoff 


H  4  ®  abt.  I'-O'ctrs 
continuous  thru -out 
wall. 

*»4  ®  obt.  |-0"ctrB, 
continuous  from 
woll  bars 


SECTION  F-F 


STOP  GROOVE  DETAIL 


DIMENSIONS  a  QUANTITIES 

8 

C 

H 

L 

W 

"DO'CONC. 

LBSREiNF 
STEEL 

Z'-tf 

y-o- 

2-<f 

2.2  cum 

1672 

2V 

3^ 

z'-a 

Z7 

197.6 

J-cf 

4-(T 

3.5 

2052 

TYPEm  1 

S-tf 

2-Cf 

2.0 

1520 

i-e 

J'-S 

2.S 

190.0 

4-e 

i-g 

3.3 

2503 

TYPEm 

i-<f 

al-o" 

2.8 

2I2B 

i-g 

i-<f 

12-^ 

3.4 

2584 

*tf 

i-e 

MkT 

4£ 

349  6 

g 
a. 

i-(S 

ii'cT 

3.5 

2660 

a-g 

*«■ 

2-or 

li-ff 

4,2 

319.2 

i<f 

v<-i5 

1(-Cf 

5.6 

4256 

TYPEJ 


Quontities  for  tvpeland  typeS  ore  colcukited 
from  (he  dimenstons  given  lor  V  for  typolS 
division  box'Wmoy  be  subttiluted  fori.' 
wittiout  re-computing  quantities. 


Note -Division  Box  may  be  modified  if  desired  with 
dimensions  sttown  on  tt)e  plons.  Reinforcing  steel 
BE»covation  sholl  be  included  in  unit  price  bid  for 
concrete, also  ttie  required  flasbboords. 

-Quantities  are  tor  estimating  purposes  only. 


EFFECTIVE    \  3//17Z  \ 


STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  73 


S  TA  NDA  RD    IHRIOA  TION 
DIVISION  BOXES 


3! 


..OfflLL  ALTERNATE 
l/8^H0LE  WHEN  USED 
FOR  CXXJBLE  INLET 


1/8 

DRILL  5/B"DIA. 


DETAIL- DROP  INLET  FRAME  AND  GRATE 


NOTE:  6RATE  TO  8E  INSTALLED  WITH  BARS 
PARALLEL  TO  INTAKE  FLOW. 


48"  R.C.R  (CLE)  •  • 
2- NO.  4  BARS  BENT 
TO  SHAPE  AS  SHOWN 

FRAME  SEAT 


3' -5 1/2" 


ROUND.  SINGI  F  DROP  INLET 

TYPE  I 

_        3'- 51/2" 


1 


=  4 


-.^SLOPE  TO  DRAIN 


-ADJUSTING  RING 
-ROOF  SLAB 


-48  R.CRtCl.ni**  "lo 


2'-  9" 


1/2" 


\  1/2° 


SFCTION    A- A 


SECTION  B-B 


il/lg 
3/4 - 


"'*3/4" 
i|k-i/8" 

„^<:UT  HERE  FOR 
DOUBLE  DROP 
INLET 

(SEE  SEC.F-F) 


SECTION  C-C 


SECTION  D-D 


SECTION  E-E 


SECTION  F-F 
FOR  DOUBLE  INLET 


NO.  4  BARS  AT  12  CTRS. 
MAXIMUM  -  SPACED 
EQUALLY.   


DOUBLE  DROP  INLET 

TYPE  n 


SINGLE  DROP  INLET 

TYPE  HL 

3' -8" 


1 


0.75%MIN.  GR. 


FLOOR  SLAB— '  L6"X6"XS  GAGE  WIRE  FABRIC 

*•  STANDARD  UNLESS  OTHERWISE   NOTED  ON  PLANS. 


4  BARS  AT  12  Cn?S. 
MAXIMUM  SPACED 
EQUALLY 


PIPE  VARIABLE 


0.7S%  MIN.GR. 


PIPE  VARIABLE 
0.79%  MIN.6R. 


NOTES ' 

(A)  ALL  CONCRETE    SHALL  BE   CLASS    DD  OR  APPROVED    EQUAL.  ^.^.^^ 

(B)  DESIGNERS   WILL  DESIGN   TO  FIT  SPECIFIC  CONDITIONS-SEE  PLANS  FOR  DETAIL  a  QUANTITIES. 

(C)  DROP  INLETS   SHALL  BE  PLACED  SO  THAT  THE   FRAME  8  GRATE  WILL  BE  AT  AN  ELEVATION  0.05  FT 
BELOW  a  PARALLEL  TO  THE  CROWN  (OR  SUPERELEVATION)  AND  GRADE  OF  THE  FINISHED 
ROADWAY  SURFACE,  UNLESS  SPECIFIED    OTHERWISE.  „  ^  ^ 

(D)  THE  GRATE  SHALL  BE  PLACED  ADJACENT  TO  THE  CURB   TWELVE   INCHES  FROM  THE  BACK  OF  THE 
CURB  TO  THE  FIRST  BAR  SHALL  BE  MAXIMUM   CLEARANCE  FOR  FUTURE  GRATE  ADJUSTMENTS. 


REVISED 


EFFECTIVE 


NEW 


4/1/84 


QUANTITIES 


CONCRETE 

REIN.  STL. 

TYPEl 

0.45  CUY(5S. 

40  LBS. 

TYPE  E 

1.5  CU  YDS. 

145  LBS. 

TYPE  HI 

1.0  CU.  YDS 

90  LBS. 

*  QUANTITIES  ARE  FOR  ESTIMATING  ONLY. 


STANDARD  DRAWING 


reference: 
STANDARD  SPEC. 
SECTION  77 


DWG.  NO. 
53 


DROP  INLETS 


APPROVED, 
BY. 


ADMINISTKATOR-  ENeiNEefUNG  DIVISION 


2' 113/4" 


SEE  DETAIL  1 


GRATE  DETAILS 

— — 11/2" 


5/8"XS"  ANCHOR 
BOLTS 


7/8"X3"  BOLTS- 


3/4"  R   SAFETY  LUG 


DETAIL 


SECTION  B-B 


NOTES-- 


-I 


r03/4  1/2" 


131/4"  2-t 


-T- 


10 


FRAME  DETAILS 


4"± 


3/4"X8"  BOLT- 


3'  O"  ^ 

3'  MIN. 

NO.  4  BARS  AT  12 
CTRS,  MAX.  SPACED 
EQUALLY. 


SECTION   A- A 


FOR  CURB  HEIGHTS  GREATER    THAN   8  INCHES    CURB  BOX   MAY   BE  MODIFIED. 
CURB  AND  GUTTER  TO  BE  WARPED    TO   MATCH  INLET. 
ALL  CONCRETE   TO  BE  CLASS  "  DD "  OR  EQUAL. 
THESE  DETAILS   TO  SERVE   AS  AN  EXAMPLE  ONLY. 
DESIGNERS    WILL  DESIGN   TO  FIT   SPECIFIC  CONDITIONS. 
SEE  PLANS  FOR    DETAILS    AND  QUANTITIES. 

AFTER  PLACEMENT  OF  CURB  BOX,  THE  ADJUSTMENT  SLOTS  MAY  BE  FILLED  TO  SUPPLY  BEARING 
TO  BOLTS  SO  TO  CARRY  WHEEL  LOADS  OR  BOLT  HOLES  MAY  BE  DRILLED  IN  CURB  BOX  AFTER 
GRADES  ARE  ESTABLISHED. 

DIAGONAL  BAR   GRATES    WITH   11/4"  OPENINGS   ARE    AN   APPROVED  EQUAL. 


CURB  INLET 


REFERENCE  •• 
STANDARD  SPEC. 
SECTION  77 


REVISED 


EFFECTIVE 


NEW 


4/1/84 


STANDARD  DRAWING 


DWG.  NO. 
54 


CURB  INLET 
TYPE  I 


APPROVEt 
BY 


AOHimSTKATOR-ENGiNEemNe  DIVI 


note;  when  median  inlet  cover  is  installed  over 
pipes  larger  than  36",  without  adequate 
cover  to  permit  the  use  of  type  i  instal- 
lation, a  detail  drawing  of  the  installation 
shall  be  provided  in  the  plans. 


SYMMETRICAL  Alt 


GALV.  BOLTS  a  NUTS 


SECTION  A-A 

TYPE  2a3-R.C.P.,C.S.P.  OR  CAP. 
TYPE  2  HAS  I  PIPE  CONNECTION 
TYPE  3  HAS  2  PIPE  CONNECTION 


—  R.       X  kj'  X  2'  1 1  !^" 


-3U6.0 


13 


WELD  PLUGS  ON  PIPE  ENDS 


DETAIL  I 


DETAIL  2 


»  GRATE  AND  REINF.  STEEL 

24" 

30" 

36" 

TYPE  1 

50  LBS. 

TYPE  2 

85  LBS. 

95  LBS, 

105  LBS. 

TYPE  3 

85  LBS. 

*95  LBS. 

*I05  LBS. 

GRATE 

165  LBS. 

185  LBS 

210  LBS. 

*CL."DD"C0NC.  or  EQUAL 

TYPE 

24" 

30" 

36" 

1 

.5  CU.YDS 

2 

.9  CU.YDS 

I.I  CU.YDS. 

1  3  CU.  YDS 

3 

.9  CU.YDS. 

1.0  CU.  YDS. 

I.I  CU.YDS. 

notes:  ALL  EXPOSED  METAL  PARTS  TO  BE  PAINTED  WITH  ONE 

COAT  OF  RED  LEAD  AND  TWO  COATS  OF  ALUMINUM  PAINT. 

UNIT  PRICE  BID  FOR  MEDIAN  INLET  COVER  SHALL  INCLUDE 
PAYMENT  FOR  THE  CONCRETE,  REINFORCING  STEEL.GRATE, 
AND  ADDITIONAL  EXCAVATION,  COMPLETE  IN  PLACE. 


*  QUANTITIES  ARE  FOR  ESTIMATING  PURPOSES  ONLY.  TYPE  3  WILL  BE  A  SPECIAL  CASE 
TO  BE  FIGURED  FOR  THE  PARTICULAR  INSTALLATION. 


REVISED 

EFFECTIVE 

3/1/72 

STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  77 


DWG.  NO. 
55 


MEDIAN  INLET  COVER 


ADMINISTRATOR- ENGINEERING  DIVISION 


STANDARD  FRAME 
AND  LID* 


^MINIMUM  WEIGHT  FOR  FRAME  AND  LID  IS  400  LBS. 
RING  AND  COVER  SHALL  BE  TOOLED  TO  A  MACHINE  FIT. 


,PRECAST  REINFORCED 
^(CONCRETE  CONE 
48"  TO  24" 


'/2  DIA.  OF  PIPE 


CONCRETE-  

BASE  TO  BE  3Vh 
POURED  IN  FIELD 
OR  PRECAST 


SECTION  B-B 


(-SHELF  B 

\  i^'dia.ofpipe 

^   

CHANNEL 


48 


64" 


i  3" 


ELEVATION 


TYPE  I  MANHOLE 


UPPER  PART  TO  BE  A  CONE  TO  REDUCE 
DIAMETER  FROM  48"  TO  24" 

BOTTOM  OF  LOWER  SECTION  TO  BE  CUT  SQUARE  TO  FIT 
BASE  GROUT  JOINT  BETWEEN  BASE  AND  WALL.  A  GROUT 
CONSISTING  OF  ONE  RftRT  PORTLAND  CEMENT  AND  TWO 
PARTS  APPROVED  SAND  MAY  BE  USED;  AN  APPROVED  PRE" 
MIXED  GROUT,  AVAILABLE  COMMERCIALLY,  MAC  BE  USED. 

ALL  MANHOLE  CONSTRUCTION.EXCEPTING  FRAME, LID, 
AND  BASE,  SHALL  CONFORM  TO  A.S.TM.  C  478.  THife  PRO- 
VIDES "THAT  REINFORCEMENT  MAY  BE  MADE  OF  (I)  COLD 
DRAWN  STEEL  WIRE  -  A.S.T.M.  A  82,  (2)  STEEL  WIRE  FABRIC" 
A.S.TM.  AI85,0R  (3)  STEEL  BARS" A.S.T.M.  AI5. 
THE  CONSTRUCTION  AND  REINFORCEMENT  OF  THE  BASE 
FOR  EACH  TYPE  SHALL  BE  COMPATIBLE  WITH  THE  CON- 
DITIONS AND  THE  WEIGHT  OF  THE  SUPERSTRUCTURE 
A.S.tM.  C  478  PROVIDES  FOR  4000  PSI  CONCRETE  THE 
MIX  CALLS  FOR  6  SACKS  OF  CEMENT  /CU  YD. 
REINFORCEMENT  SHOWN  IS  ILLUSTRATIVE  ONLY  SEE 
A.ST.M.  C478. 

THE  ECCENTRIC  CONE  TRANSITION  WILL  BE  PERMITTED 
WHEN  ITS  USE  WILL  BE  AS  GOOD  OR  BETTER  THAN  THE 
ONES  SHOWN, OR  IF  IT  IS  MORE  ADAPTABLE  TO  EXISTING 
COIOITIONS. 

MANHOLE  STEPS  SHALL  BE  METALIC  AND  COATED 
WITH  COPOLYMER  POLYPROPYLENE,  OR  APPROVED 
EQUAL.  THE  MINIMUM  DESIGN  LIVE  LOAD  FOR  A 
SINGLE  CONCENTRATED  LOAD  SHALL  BE  300  POUNDS. 


TYPE  3 

MANHOLE  ROOF  SLAB 

PIPE 
DIA. 

SLAB 
DIA. 

T 

K 

BOTTOM 
BARS 

TOP 
BARS 

48" 

58" 

6" 

6" 

No.  4  at  6" 

54" 

65" 

8" 

6" 

No.  4  ot  6" 

60" 

72" 

8" 

7" 

No.4  at  6" 

No.  3  at 

6" 

66" 

79" 

8" 

7" 

No.  4  at  6" 

No.  3  at 

6" 

72" 

86" 

8" 

8" 

No.4  Ot  6" 

No.  3  at 

6" 

78" 

93" 

8" 

8" 

No.4  at  4" 

No.  4  at 

4" 

84" 

100" 

8" 

9" 

No.4  at  4" 

No.  4  at 

4" 

90" 

107" 

8" 

9" 

Na4  at  4" 

No.  4  at 

4" 

96" 

114" 

8" 

9" 

No.  5  at  4" 

No.  4  at 

4" 

102" 

121" 

8" 

9" 

No.  5  at  4 

No.  4  at 

4" 

ADJUSTING  RING 


CONCRETE  BASE  TO  BE 
POURED  IN  THE   FIELD  OR 
PRECAST 


MANHOLE  WILL  BE  FURNISHED 
WITH  STEPS   WHENEVER  THE 
DEPTH  IS  MORE  THAN  4  FEET 
SEE  TYPE  I  FOR  STANDARD. 


REINFORCED 
CONCRETE  PIPE 
BARREL 


6"  UP  TO  78"  DIA. 
8"  FOR  84"  AND  90'' DIA, 
10   FOR  96  AND  102  DIA. 


NO.  4  BARS  AT 
12   CENTERS  EACH  WAY 


2    EXTRA   BARS  IN  BOTTOM 


I   EXTRA   BAR  IN  BOTTOM 


TYPE  3  MANHOLE 


TYPE  3  MANHOLE  ROOF  SLAB 


REFERENCE: 
STANDARD  SPEC. 
SECTION  77 


REVISED 

NEW 

EFFECTIVE 

STANDARD  DRAWING 


DWG.  NO. 
57 


CONCRETE  MANHOLE 


APPROVED 
BY 


ADmmSTRATOK-lNSINEERINe  DIVISiSn 


5.0'' 
MIN. 


I  MAX.  HEIGHT 
LAYDOWN  CURB 


LAYDOWN  CURB 

SEC.  A-A 


NOTES' 

SURFACE  TEXTURE  OF  THE  RAMP  SHALL  BE  THAT  OBTAINED  BY  A  COARSE 
BROOMING,  TRANSVERSE  TO  THE  SLOPE  OF  THE  RAMP. 

CARE  SHALL  BE  TAKEN  TO  ASSURE  A  UNIFORM  GRADE  ON  THE  RAMP,  FREE 
OF  SAGS  AND  SHORT  GRADE  CHANGES. 

IF  POSSIBLE,  DRAINAGE  STRUCTURES  SHOULD  NOT  BE  PLACED   IN  LINE  WITH 
RAMP    EXCEPT  WHERE  EXISTING  DRAINAGE  STRUCTURES  ARE  BEING  UTILIZED  IN 
THE  NEW  CONSTRUCTION,  LOCATION  OF  THE  RAMP  SHOULD  TAKE  PRECEDENCE 
OVER  LOCATION  OF  DRAINAGE  STRUCTURE. 

THE  NORMAL  GUTTER  UNE  PROFILE  SHALL  BE  MAINTAINED  THROUGH  THE 
AREA   OF  THE  RAMP 

CROSSWALK  AND  STOP  UNE  MARKINGS,  IF  USED,  SHALL  BE  SO  LOCATED  AS 
TO  STOP  TRArPlC    SHORT  OF  RAMP  CROSSINGS. 

WHEEL  CHAIR  RAMPS  SHALL  BE  INSTALLED  WITH   ALL   NEW  SIDEWALKS. 

FINAL  LOCATION  OF  WHEEL  CHAIR  RAMPS  SHALL  BE  DETERMINED  BY  THE 
ENGINEER. 

NO  SLOPE  SHALL  EXCEED  l"=l'  UZ'I)  ON  THE  RAMP  OR  SIDEWALK. 


[REVISED 

Ieffective 

<h///79 

STANDARD  DRAWING 


REFERENCE. 
STANDARD  SPEC. 
SECTION  76  


DWG.  NO. 
64 


WHEEUCHAIR  RAMP 


■APPROVEC) 


ADMINISTRATOR-ENGINEERING  DIVISION 


-LAYDOWN  CURB       CURB  ^     GUTTER-,  ^LAYDOWN  CURB 


'/^"  EXWNSION  JOINTS 


o 


SLOPE  l/4"PER  FT  TOWARD 'L  OF  ROADWAY  i 

;^■v•i.^^:-j:^?;i^^j::'■'^:^v'^*ji^f::^:<^■V.-^  4»  or 


SECTION       OF  SIDEWALK 


SEE  STANDARD  SPECIFICATIONS  FOR  SIDEWALKS 

PREFORMED  EXPANSION  JOINT  FILLER  ,  STANDARD 
SPEC,  M-150, SHALL  BE  INSTALLED  AT  ALL  EXPANSION 
JOINTS,  FOR  THE  FULL  THICKNESS  OF  THE  SIDE- 
WALK AND  WILL  BE  USED  AT  ALL  JOINTS 
BETls'EEN  NEW  CONCRETE  SIDEWALK  AND  STRUCTURES 
IN  PLACE.  PREFORMED  EXPANSION  JOINT  FILLER 
SHALL  BE  INCLUDED  IN  THE  UNIT  PRICE  RID  PER 
SQUARE  YARD  FOR  CONCRETE  SIDEV/ALK. 

ALL  JOINTS  SHALL  BE  STRAIGHT  AND  PERPENDICU- 
LAR TO  THE  CENTERLINE  AND  THE  SURFACE  OF  THE 
SIDEWALK.    ALL  JOINTS,  WHERE  PRACTICABLE, 
SHALL  ALIGN  WITH  LIKE  JOINTS  IN  ADJOINING 


WORK,     JOINTS  SHALL  BE  USED  TO  OUTLINE 
ALL  PANELS  IN  THE  SIDEWALK,  WHICH  SHALL 
BE,  SO  FAR  AS  POSSIBLE,  SQUARE.  THE 
LENGTHS  OF  THE  PANELS  SHALL  BE  DETER- 
MINED BY  THE  WIDTH  OF  THE  SIDEWALK. 

CONTRACTION  JOINTS  SHALL  BE  NOT  MORE 
THAN  1/8  INCH  WIDE  AND  NOT  LESS  THAN 
1  INCH  IN  DEPTH  AND  MAY  BE  CUT  BY  A 
GROOVE  FORMING  TOOL. 

EXPANSION  JOINTS  AT  THE  NEAREST  MULTI- 
PLE OF  THE  CONTRACTION  JOINT  INTERVAL 
BUT  NOT  TO  EXCEED  60  FEET. 

ALL  SIDEWALKS  WIDER  THAN  5  FEET  SHALL 
HAVE  A  LONGITUDINAL  CONTRACTION  JOINT 
IN  THE   CENTERLINE  OF  THE  SIDEWALK. 


REVISED 

EFFECTIVE 

STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  76 


DWG.  NO. 
65 


CONCRETE  SIDEWALK 


APPROVED     1  ^       ,  . 


ADMINISTRATOR-ENGINEEKINO  DIVISION 


CONCRETE  CURBS 


LAYBACK  CURB  FOR  ENTRANCI 
APPROACH 


CROWN  OF  PAVEMENT 


1/2  X  18  SMOOTH  STEEL  DOWELS 
WITH  EXPANSION  TUBES  OF  APPROVED 
DESIGN  TO  BE  INCLUDED  IN  UNIT  PRICE 
BIO  PER  LINEAR  FT  OF  NEW  CURB. 
THE  FACE  OF  THE  CURB.WHERE 
CONTACTED  BY  PAVING,SHAL L  BE  THOR- 
OUGHLY COVERED  WITH  ACCEPTABLE 
BITUMINOUS  MATERIAL. 


CURB 

♦  0.031  C.Y  CONC.  PER  I.O' 


}i  "  DEEP  JOINT  PLACED  AT  10' 
MAXIMUM  INTERVALS.  GROOVE 
SHALL  BE  CONTINUOUS  ON  THE 
TOP  EXPOSED  SURFACE  FOR  THE 
WIDTH  OF  CURB  AND  GUTTER. 


6' OR  OTHERWISE 
AS  REQUIRED. 


JOINTS: 


CURB  a  GUTTER 
»  0,048  C.Y  CONC.  PER  1.0' 
FOR  6"  GUTTER 


P=WHEN  PAINTED  CURB  IS 
REQUIRED,  THIS  AREA  IS 
TO  BE  PAINTED. 


(A)  When  integral  with,  tied  to,  or  placed  against  P.CC.P.  , 

JOINTS  SHALL  mTCH  TRANSVERSE  CONTRACTION  AND/oR  EXPANSION  JOINTS 
IN  WE  ADJACENT  PCCP  SLAB.  If  REQUIRED,  MINIMUM  1/2"  WIDTH  PRE - 
FOR^ED  EXPANSION  JOINTS  SHALL  EXTEND  COMPLETELY  THROUGH  CURB  AND 
GUTTER  AND  SHALL  BE  THE  SA^E  WIDTH  AS  T>€  PCCP  SLAB  JOINT,  CuRB 
AND  GUTTER  EXPANSION  JOINTS  SHALL  BE  FILLED  WITH  PREF0RI«3  EXPANSION 
JOINT  FILLER. 

(B)  All  Other  Cases 

Contraction  joints  in  curb  and  gutter  shall  be  spaced  at  10  ft. 
intervals  except  as  specified  in  (a)  above. 

(C)  Contraction  Joints 

Contraction  joints  shall  be  not  less  than  1/8  inch  nor  more  than  3/8 

INCH  IN  WIDTH.  ThEY  SHALL  BE  FORMED  BY  SAWING  OR  SCORING  TO  A  MINIMUM 
DEPTH  OF  ONE  INCH,  SCORED  JOINTS  SHALL  BE  FORMED  BY  A  TOOL  WHICH  WILL 
LEAVE  ROUNDED  CORNERS  AND  DESTROY  AGGREGATE  INTERLOCK  TO  A  MINIMUM 
DEPTH  OF  1  INCH. 


(D)  Other  Joints 

The  CURB  and  gutter  shall  be  separated  from  adjacent  sidewalk  at  POINTS 
SHOWN  ON  StD.  UwG.  65  BY  A  MINIMUM  WIDTH  OF  1/2  INCH  OF  PREFORME)  EX- 
PANSION JOINT  WTERIAL.  PREFORMED  EXPANSION  JOINT  MATERIAL  SHALL  ALSO 
BE  PLACED  AT  ALL  CURB  RETURNS,  BRIDGES,  DROP  INLETS,  AND  mERE  MEETING 
CURB  AND  GUTTER  IN  PLACE. 

(E)  Preformed  expansion  joint  filler  shall  comply  with  the  require- 
ments OF  Standard  Spec.  14-150. 

RADII; 

Minimum  curb  return  radii  -  10' 

15'  RADII  desirable  FOR  STREETS 

CONCRETE; 

Unless  otherwise  specified,  concrete  curbs  and  concrete  integral  curb 
and  gutter  shall  be  constrxted  of  air-entrained  class  "D"  concrete  or 
approved  equal. 


BITUMINOUS  CURBS 


TACK  COAT'^ 


THE  CONTRACTOR  MAY  USE  EITHER 
THE  6"  OR  THE  8"  CURB. 

CURB  SECTION 
»  I  CU.  FT  OF  MATERIAL  WILL  MAKE  ABOUT 
5  LINEAR  FT.  OF  CURB. 


-MA 


J 

ER 

ERIAL 
SPECIF 

^ 


FILLER 
MATERIAL 
AS  SPECIFIED 


MEDIAN  CURB 


IB  ~ 


TACK  COAT^    '  PAVEMENT 

MEDIAN  CURB  SECTION 
»ICU.  FT  OF  MATERIAL  WILL  MAKE 
ABOUT  3  5  LINEAR  FT.  OF  CURB. 


ALL  MATERIALS  AND  CONSTRUCTION  TO  CONFORM  TO 
STANDARD  SPECIFICATIONS  FOR  BITUMINOUS  CURB. 


•  QUANTITIES  FOR  ESTIMATING  PURPOSES  ONLY. 


REVISED 


EFFECTIVE 


4/1  /79 


6/1/79 


APR.I983 


STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  75 


DWG.  NO. 
66 


MISCELLANEOUS  CUKBS 


APPROVED 
BY 


AOmmSTRATOR-EHmNEEmW  DIVISION 


NOTES 


TYPE  OF  CONSTRUCTION 

CURBS  MAY  BE  CONSTRUCTED  USING  ANY  OF  THE   FOLLOWING  THREE 
METHODS! 

(I)  PRECAST 
(?1    CAST  IN  PLACE 

(3     CONSTRUCTED  BY  THE  USE   OF  AN  APPROVED  CURB  FORMING 
OR  SLIP  FORM  MACHINE. 


WHEN  USING  EITHER  METHOD  (2)  OR  (3).  REINFORCING  STEEL  WILL 
NOT  BE  REQUIRED, WITH   THE  EXCEPTION  OF  THE  PINS, AND  THE  CURBS 
SHALL  BE   SCORED    OR  SAWN  TO  A  DEPTH  OF  ONE-HALF  INCH  TO 
FORM   CONTRACTION  JOINTS    AT  INTERVALS  OF  TEN  FEET  OR  LESS. 


PRECAST  CURBS  SHALL  BE   CAST   IN  THEIR    INVERTED  POSITION  8 
SHALL  BE  NOT  LESS  THAN  FOUR   FEET  OR  MORE  THAN  TEN  FEET 
IN  LENTH. 


MATERIAL 

CURBS  SHALL  BE  CONSTRUCTED  OF  CLASS  D  CONCRETE,  OR  AN 
APPROVED    EQUIVALENT  MIX. 


EPOXY  BINDER  FOR  GROUTING  SHALL  MEET  THE  REQUIREMENTS  OF 
ASTM    C88I,0R   AASHTO   M34   AND  ASTM  C883. 


REINFORCE  WITH   4  *4  LONGITUDINAL  BARS 

WI.5  OR  LARGER  WIRE  AT  2'  CENTERS  OR 
APPROVED  CHAIR  METHOD. 


ALL   EXPOSED  EDGES 
SHALL  BE  ROUNDED  \ 
RADIUS. 


MEDIAN  CONCRETE  CURB  (TYPE  V-  Mot  in  place) 


2"  JZf  HOLE  SHALL  BE  GROUTED 
FLUSH  TO  TOP  OF  CURB  WITH 
EPOXY  GROUT 


QUANTITIES  (FOR  ESTIMATING 
PURPOSES  ONLY) 
CONCRETE  =  0.015  C.Y  PER  1.0 
REINF.  STEEL  =■  2.7  LBS.  PER  I.O' 


V0  X  24"  PLAIN  BAR.(  MINIMUM  OF 
TWO  TO  BE   USED  FOR  EACH    CURB  SECTION 
MAXIMUM    SPACING  6.0') 


MEDIAN  CONCRETE  CURB  (TYPE  B  -  Future  mat^ 


REINFORCE  WITH  4  *4  LONGITUDINAL  BARS 

TIE  WI.5  OR  LARGER  WIRE  TO  EVERY  REIN- 
FORCING EAR  AT  2'  CENTERS  OR  APPROVED 
CHAIR  METHOD 


ALL  EXPOSED  EDGES 
SHALL  BE  ROUNDED 
Sfej*^  RADIUS. 


2"0  HOLE  SHALL  BE  GROUTED  FLUSH 
TO    TOP  OF  CURB  WITH  EPOXY  GROUT. 


QUANTITIES  (FOR  ESTIMATING 
PURPOSES  ONLY) 
CONCRETE  » 0.023   CY  PER  1.0  , 
RElNE  STEEL  =  2.7  LBS.  PER  1.0 ' 


SURFACING  AS  . 
CALLED  FOR  ON 
TYPICAL  SECTION. 


TOP  COURSE 


3/4"0'< 24" PLAIN  BAR. (MINIMUM  OF  TWO  TO  BE  USED 
FOR  EACH  CURB  SECTION.  MAXIMUM  SPACING  6.0') 


REFERENCE-  DWG.  NO. 

STANDARD  SPEC.  ^7 
SECTION    75  a  SUBSECTION  41.20 


REVISED 

NEW 

EFFECTIVE 

4/1/84 

STANDARD  DRAWING 


MEDIAN   CONCRETE  CURBS 


APPROVED 
BY_ 


AOmNISTKATOR-CNGINEEmNa  DIVISION 


TYPE  I  BLOCK 


TYPE  I  REFLECTOR  BLOCK 


TYPE  H  BLOCK 


NOTES: 

Every  sixth  block  shall  be  a  reflector  block, umess  otherwise  specified. 

Concrete  shall  be  Class  "DD"  or  concrete  of  equal  strength. 

Blocks  shall  be  set  with  approved  Portlond  cemont  grout  or  with  on 
approved  adhesive  agent. 


TYPE  n  REFLECTOR  BLOCK 


REVISED 


EFFECTIVE 


3/I/7Z 


STANDARD  DRAWING 


REFERENCE . 
STANDARD  SPEC. 
SECTION  75 


DWG.  NO. 
68 


PRECAST  TRAFFIC  CURBS 


ADMINISTRATOft-ENeiNEERme  DIVISIOM 


8  !i| 


"5  I 


e 


Line  posts  spaced 
16'  -6"  C-C 


Wire  bracing 
twisted  , 


16'  -6" 


Direction  of  pull 


Double  Panel 


if 


8'  -3" 


16'  -6" 


if 


16'  -6" 


single 
Panel 


:3'^ 


L.i. 


TYPICAL  POST  LENGTH  AND  SPACING 


WIRE  SPACING  TABLE 


COMBINATION  WOVEN  WIRE  & 
BARBED  WIRE  FENCE 


48"  FENCE  HEIGHT 


32"  WW- 2  BW 


TYPE  F-2 


//A\\Y//A\\V///A\\ 


9" 
5" 
6" 

S'A" 

5" 
41/2" 

A" 

K 
-21 


'/// 


32"  WW- 3  BW 


TYPE  F-3 


\\\y///\\V////\\V//// 


6" 
"4" 
'_A" 

6" 

S'A" 
5" 

4i/j" 

_4" 

■3/2" 
3" 

WW 


BARBED  WIRE  FENCE 


48"  FENCE  HEIGHT 


3  BW 


TYPE  F-3 


16" 

16" 

16" 

w\y/A\wy/Aw 


4  BW 


TYPE  F-4 


12" 

 ^  0 

12" 

■  \  B 

12" 

12" 

12" 

10" 

8" 

12" 

6" 

w\y/Aw\y/A\ 


5  BW 


TYPE  F-5 


w\y/Aw\y/ 


6  BW 


TYPE  F-5 


12" 

8" 

8" 

8" 

6" 

6" 

w\y/Awv// 


Approximate  weight  of  32"  woven  wire  fabric  (832-6-12/2) 
per  20  rod  roll  Is  150  lbs.  t  10  lbs.  (NOTE  :  12'/2  gage) 

o  Denotes  staple  locations. 


NOTES  :   "M"  denotes  metal  posts,   eg.    Type  F-2M. 

"W"  denotes  wood  posts,  eg.   Type  F-4W. 

See  Standard  Drawing  607-05  for  single  and  double  panel  details. 

See  Standard  Drowing  607-10  for  additional  fencing  details. 

^y^Ys  Standard  Specif Icotlons  for  post  requirements. 

'•  Wire  stays  shall  be  used  on  all  fences  unless  wood  stays  ore  specified. 

2.  Stays  shall  be  located  half  woy  between  line  posts. 

3.  Wire  stoys  for  barbed  wire  fencing  shall  be  2"  longer  than  the  distance  between  The  top 
and  bottom  wires. 


5. When  wood  stays  ore  specified,   they  shall  be  either  2"  round,   a  rough  dimension  2"  X  2"  or  o 
1/2"  X  3/2'  (nominal  2"  x  4"  ).   The  stay  shal  be  of  sufficient  length  to  be  placed  on  the 
ground  with  the  top  of  the  stay  extending  two  Incnes  above  the  top  wire.   Each  wire  shall  be 
attached  to  the  wood  stays  using  ly^"  x  9  guage  staples.   Wood  stays  need  not  be  treated. 


REVISED 

EFFECTIVE 

2-20-90 

STANDARD  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  607 


DWG.  NO. 

607-00 


FARM  FENCE 


APPROVEB 
BY 


AOMINISTRATOR-ENCMEERING  DIVISION 


Notch  1 
typical 


NOTE:  Brace  wires  -  One  continuous  9  or  12/2  gauge  smooth 
wire  doubled  to  form  a  four  wire  brace.  The  two  ends  shall 
be  tied  near  the  top  of  the  panel  posts. 

Levers  -  l/z"  x  2"  x  12"  minimum  size. 


DETAIL  "A" 


See  Cetoll 


*lres  shall 
not  be  Inter 
woven  at 
point  of 
crossing 


Posts: 

a'  -  0"  X  5"  round 
or  5"  sq.  sawn 


When  squore  posts  are 
used,   notching  Is  not 
necessary 


SINGLE  PANEL 


    ■  "■  DOUBLE  PANEL 

For  pulling,  stretching,  changes  In  vertical  7' -0"  x  1"MIn.  round  or  For  corners,  pulling  or  stretching,  and  changes 
aKgnment  or  panels  on  a  run  of  less  4"x  A"  sq.   sown  In  horlzontol  alignment 

than  330  . 

TYPE  "CW"   -   "STRAIGHT  RUN"   FENCE  WITH  WOOD  POSTS 


-Metal  line  post 
6' -6"  long  1 .  33«/f  t.  nom. 


Metal  brace 
min.  lenth  7' 


Single 
panel- 


Metal 
brace - 


When  post  set 
In  solid  rock, 
provide  I8"mln. 
burial. 


STEEL  GATE  &  BRACING 


TYPE  "CM"   -  FENCE  WITH  STEEL  POSTS 


NOTES: 

See  Standard  Specifications  for  post  and  gate  requirements. 

All  fence  wire  to  be  placed  on  pasture  side  of  post  except  on 
curves,   the  wire  shall  be  placed  on  the  outside  of  the  curve. 

In  areas  subject  to  high  velocity  winds  and  moving  debris, 

wires  may  be  placed  on  windward  side  of  posts,   except  on  curves. 

All  concrete  shall  be  class  "F"  or  better. 

Po3t  spacing  measured  generally  parollel  to  ground. 

Line  post  spacing  16' -6"  center  to  center.  Line  post  spacing 
from  brace  or  panel  posts  16' -6"  center  to  center. 

24" wire  stay  to  be  ploced  halfway  between  posts.  No  stays 
placed  on  panels  on  "CM" and  "CW"  fence 

Type  "CW"  fence  to  have  one  metal  post  In  place 

of  a  wooden  line  post  In  each  500'    run  for  lightning  protection. 

Type  "CW"(wood)  ponels  shall  be  used  on  all  type  "CM" 

(metal)  fence  Instead  of  steel  panels  unless  otherwise  specified. 

Steel  corner,  end.   gate  and  pull  post  and  each  brace  shall 
be  set  In  concrete  as  shown. 

See  Standard  Drawing  607-10  for  addtlonal 
fencing  details. 


A  deadman  may  be  a  precast  concrete  block,  a  cast  In 
place  concrete  block,   a  rock  or  other  approved  object 
weighing  at  least  150  lbs.   The  deadman  shall  be  burled  In 
the  ground  and  hove  at  least  a  2-0  cover.   The  deadman 
shall  be  attached  to  fence  with  3  strands  of  9  gouge  wire 
or  6  strands  of  1 2 'A  gauge  galvanized  wire.  See  Std.  Owg. 
No.   607-10  for  alternate  deadman. 

Staple  the  bottom,   top,   center  and  alternate  wires  of 
woven  wire  to  wood  line  posts. 

Tie  the  bottom,  top.  center  and  alternate  wires  of  woven 
wire  to  steel  line  posts. 

Staple  all  wires  of  woven  wire  to  wood  corner  posts  or 
post  used  to  tie- off  wire. 


IVE 


2-20-90 


STANDARD  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  607 


DWG.  NO. 

607-05 


INTERSTATE  FENCE 


APPROVfJb'-^ 
BY 


aommistrator-j^nCmeermc  division 


IT.r 


i 


*  Q 


END  PANEL 


DOUBLE  PANEL 


DOUBLE  PANEL 


DOUBLE  END  PANEL 
(STRAIGHT  RUN) 


FENCE  TYPE 

RUN=L 

PANELS 
REQUIRED 

COMBINATION 

33' OR  LESS 

NONE 

WOVEN, 

BARBED 

33'  -  330' 

SINGLE  OR  END 

OVER  330' 

TO 
MAX.  660' 

DOUBLE 

BARBED 

66'  OR  LESS 

NONE 

66'  -  660' 

SINGLE  OR  END 

OVER  660' 

TO 
MAX.  990' 

DOUBLE 

SINGLE  PANEL 


SINGLE  PANEL 


END  PANEL 
(END  OF  RUN) 


NOTE:  Double  end  panels  shall  be  used  only 
when  the  angle  Is  greoter  than  30° 
and  the  run  requires  a  double  panel. 


NOTE!  Tie  off  on  all  cross  hatched  or  shoded 
posts.  End  panels  require  brace  wires 
only  In  one  direction. 


DOUBLE  END  PANELS 
(FOR  ANGLES  GREATER  THAN  30°  AND  RUN  GREATER  THAN 
330'  FOR  WOVEN  AND  660'  FOR  BARBED.) 


FENCE  PANEL  TYPES 


30    or  less 


Angles  shall  be  determined 
by  this  detail. 

FENCE  CORNER  ANGLE 


Metal  line  posts  driven  Into 
ground  at  least  three  feet 


Three  strands  of 
9  guage  wire  tied 
around  at  least  two 
line  wires  and  around 
the  Junction  of  the 
metal  posts 


ALTERNATE  DEADMAN 

When  approved  by  the  Engineer  the  above  deadmon 

may  be  used  In  lieu  of  a  rock  or  precast  concrete  block 

as  specified  on  Stondard  Drowing  607-05. 


NOTES: 

Bdrbed  wires  will  be  ottached  to  posts  by  wrapping  oround  the  posts 
at  least  two  times  then  wrap  wires  around  Itself  five  times. 

To  attach  woven  wire  to  end  post  remove  two  or  three  vertical 
stay  wires  from  the  end  of  the  fence.     Place  first  complete  vertical 
stay  wire  agolnst  post.     Start  at  middle  of  horizontal  line  wires 
and  wrap  around  end  post  at  least  two  times  and  then  wrap  wire  around 
Itself  five  times. 


2-20-90 


STANDARD  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  607 


DWG.  NO. 

607-10 


FENCING 
DETAILS 


ADHINISTRATOR^CMiMEERMC  DIVISION 


APPROyB 
BY- 


Slope  must  be  steep  enough  to  deter 
passoge  of  trespassers. 


FENCE  LAYOUT  ON  STEEP  SLOPES 


Combination  woven 
&  borbed  wire 


woven  &  barbed 


panel 


End  panel 


T 


v: 


End  panel 


FENCE  LAYOUT  ON  SHARP  VERTICAL  CURVES 

To  avoid  trying  to  conform  woven  wire  to  uneven  terrain 


FENCE  CONNECTION  TO  CATTLE  GUARD 

Fence  wire  shall  be  securely  fastened  to  the  wings 
a-r.      j:    ^  ^       .,  s°  arronged  that  animals  connot  pass 

*One  foot  offset  applies  to 
Interstate  fencing  only. 


R/W  llne- 


paneis  to  be  so  located 
that  onlmols  cannot  pass' 


-  end  panel 

-wing  fence  shall  be  securely 
fastened  to  pipe  by  '/z"  eye 
bolts  or  other  approved  method 


FENCE  LAYOUT  AT  STOCKPASS 


R/W  line 


FENCE  LAYOUT  AT 
CHANGE  IN  R/W  WIDTH 


ti  '• 


Cross  fence 
Single  or  end  panel 

R/W  fence 


FENCE  LAYOUT  AT  CROSS-FENCE  CONNECTION 


■ R/W  fence- 


\ 

•— ^ — ^ 

;  

/ 

5.  lanes 

/ 
\ 

■  ■ 

— ' 

\ 

under  struct. , 
bridge  bents. 

1  lones 

1      1  1 

V  Fence 

/  behind 

■  I 

'  ' 

»— 1  ^ 

/ 

*---R/W  fence 

N 

FENCE  LAYOUT  AT  LOCAL  ROAD 
UNDER  INTERSTATE 


REVISED 

efpective 

2-20-90 

STANDARD 

DRAWING 

reference 

DWG.  NO. 

STANDARD  SPEC. 

607-15 

SECTION  607 

FENCING 

 J.-.,  lit  

DETAILS 

aoministrator-encim££rmc  division 


o 


y<"  X  10"  Bolt  HooKs 


Hooks  with  stoples 


1/2"  X  16"  wrought  steel 
strop  hinges  bolted  to  gote 
with  378"  X  zVi"  galvanized 
carriage  bolts 


8'  -3" 


4^ 


I  I 
J  I 
1 J 


r  -4"  No.  2  Electrically  welded  twist 
llnK  chain  securely  stopled  to  post 
&  2"B  X  2'  -0"  lever  with  9  go.  wire 
lever  retainer  fostened  to  top  wire 


WOOD  FARM  ENTRANCE  GATE   (TYPE  G- 1  ) 

NOTE:  Nolls  lOd  &  clinched  for  gate  construction. 

16'  -0" 


ZVi"  -e-  X  3'  -6"  Stay  tied  to  main 
fence    by  3  wire  loops  of  9  ga. 
smooth  wire 


WIRE  FARM  ENTRANCE  GATE   (TYPE  G-2) 


IS 

Vi 

f5 


r-4"  No.  2  Electrically  welded  twist 
link  chain  securely  stapled  to  post 


1 1 

Li 


16'  -0" 


U-Channel 
Vertical  Members 


^All  cross  bars  mitered  and 
welded  solid 


Vt"  0  X  10"  Bolt  Hooki 


2"  0  galvonlzed 
or  painted  steel 
tube  (typ.  ) 


8'  -3" 


METAL  FARM  ENTRANCE  GATE    (TYPE  G-3) 

NOTE!  All  gates  16' -0"  wide  unless  R.'W 
ogreement  states  otherwise. 


ll  " 


4t 


1 1 
ij 


REV  SEP 

6/89 

EFFECTIVE 

2-20-90 

STANDARD  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  607 


DWG.  NO. 

607-20 


FARM  ENTRANCE 
GATES 


ADMMISTRATOR-EitCMEERMC  DIVISION 


• 


Chain  LtnK  Fabric 
Twisted  and  barbed  selvage 


Line  Post 


Gote,  End,  Corner 
or  Pull  Post — , 

all  l' 


Tension  Wire 


-Stretcher  Bor 


6'    CHAIN  LINK  FENCE 


SINGLE  PANEL 


As  Specified 


Note: 
No  concrete  block 
required  for  single 
gote.  Gate  shall 
latch  directly  to  post.- 


DOUBLE  PANEL 

Pull  post  and  corner  post  bracing 
End  Post—s  ^  .   .    „  \  ^Stretcher  Bar 


GATES 


•  Anchor 
Line  Post 

,     Chain  Link    Pull  Pos 

Fabric-^     Top  Roll 


.   Stretcher  Bar 

,  ,  ^      ,  ^noh( 
-.^Knuckled  Selvage      /  Post 


■Tension  Wire 


Iron  Strop 


CHAIN  LINK  FENCE 


nohor  Line 


Iron  Strap 


4'    &  5' 


NOTES: 

See  Standard  Specifications  for  further  requirements. 

Double  ponels  shall  be  Installed  not  more  than  300'   opart  on 
tangents  ond  not  more  than  250'   apart  on  any  curve.   For  curves 
sharper  than  5" .   a  double  panel  shall  be  Installed  on  each  curve 
end,   plus  one  additional  panel  for  each  10'  of  deflection,  evenly 
spaced,   between  the  curve  ends. 

Pull  post  bracing  on  6  foot  fence  shall  be  same  as  corner  bracing. 

A  drop  bar  locking  device  is  required  for  all  double  gate  Installation. 
The  drop  bar  shall  be  able  to  be  inserted  Into  the  concrete  block 
at  least  six  Inches. 


All  concrete  shall  be  Class  "F"  or  better. 

The  top  metal  brace  roll  shall  not  be  used 
when  fence  Is  less  than  50'   from  the  edge 
of  a  driving  lone.   A  %"  0  goivonlzed 
steel  cable  shall  be  used  Instead  of  the 
brace  roll. 


HEIGHT 
OF  FABRIC 

WIRE  FABRIC 
ABOVE  GROUND 

DEPTH  OF 
CONCRETE 

POST  IN 
CONC.    (MIN.  ) 

6' 

l"-2" 

36" 

32" 

5' 

l"-2" 

36" 

32" 

4" 

l"-2" 

30" 

26" 

3' 

1  "-2" 

30" 

26" 

REVISED 

EFFECTIVE 

2-20-90 

STANDARD  DRAWING 


REFERENCE 

STANDARD  SPEC. 
SECTION  607 


DWG.  NO. 
607-25 


CHAIN  LINK  FENCE 


it  . 


LIVE  loading:  standard  (hzo)  loading 


1-1/2  (>X  6  LAG  SCREW- 
1/4  '  CONNECTION  PLATE  WELD  TO 
2X1  1/2  ANGLES  WITH  3/16  FILLET- 
WELD  ALL  AROUND 


SEE  CONC.  FINISH 
NOTE  FOR  CONC.  — 
SURFACES  UNDE7 
STRINGERS  \ 


(FOR  7GA.,"T"=.I793") 


CROSSBAR 

We; 
see  approved 
shop  dwgs. 
for  actual 
location  of 
anchor  bolts 


7ga.c0ld  formed 
high  strength 
steel.  (see  notes) 
note:  extend  end  cross- 
bar PLATE  TO 

bottom  of  a 

stringer  WITH 
1-4  of  l/e" FILLET 
WELD  SYMMET- 
RICALLY DISTRIB- 
UTED TO  FLANG^ 
AND  WEB  OF 
STRINGER 

ANCHOR  BOLTS 
EMBEDDED  9"  IN  CONC 
FOUR  BOLTS  REQ  0  2I/2CL 
EACH  END  OF 
EACH  SECTION  SPACED 
AT  EQUAL  INTERVALS 

MAX.  FOOTING  PRESS.= 
I.I  TONS/  SO. FT 


0-7  1/2  CTRS.=  7-6 


1'  CROSSBAR/    /    ,5/8"aiGALV  MACH.  BOLTS  ^ HINGE 


EST.  CLASS  A"  CONC.  QUANTITIES 
24-0  RDWY.=  7  CU.YDS, 
36-0RDWY.=  ll  CU.YDS. 
20-0RDWY.=  6  CUYDS. 
30-0RDWY=9  CU.YDS. 

5/8"$  BOLT  WITH  CUT  WASHERS 
EACH  SIDE  OF  ANGLES.  WELD 
SHANK  TO  WASHER  ALL  AROUND 
FAR  SIDE, 

2X2X3/8X0- 


-B3-#4  BARS  AT  1-0  CTRS. 

SECTION  B-B 


2  WINGS 
REQ.  FOR  EACH 
CATTLE  GUARD 
INSTALLATION. 

<3/l6  TYP. 

STEEL  WINGS 

see  road  plans  for  finished  grade 
crown  of  adj.  road  sections. 
— \aries 


METAL  PIPE  12 
LONG  TO  BE 
PLACED  AS 
DIRECTED  BY 
THE  ENGINEER 


MULTIPLE 
INSTALLATION  JOINT 


30  (4*2  T0*7)=iNSI0E 
40  (#8  TO*ll)RADIUS 

,4D  OR  2  1/2  MIN. 


3  L  S 


WASHER  SPACER 

1/4  1/ 

21/2X2X3/8X2-11/2 


T7417- 

LOCK  DETAIL  SIMILAR  EXCEPT 
USE  5/8  eCALV.  MACH.  BOLT 
WITH  GALV.  CUT  WASHER  6  GALV. 
HEX.  NUTS  INSTEAD  OF  WELDED 
STUD  BOLT. 


2I/2D=INS1DE  RADIUS 
(*2T0*9BARS) 

0-  DIA.OFBAR 


\6D 


HINGE  DETAIL 


NOTE 


Bll  I     OF     REINFORCING  STEEL 


m  iLJI" 


■  YPE  ni-o'/2 


TYPE  2  °'' 


TYPE  3"^ 


20'  RDWT, 

30'  RDWY. 

MK 

SIZE 

HO 

TYPt 

LENGTH 

MK 

SIZE 

NO. 

TYPE 

LENGTH 

MK. 

SIZE 

NO. 

TYPE 

LEN6TII 

Q  1 

4 

12 

STR. 

19-10 

SI 

4 

12 

STR. 

29- 10 

a2 

4 

28 

1 

6  -  6 

BZ 

4 

42 

6-6 

B3 

4 

6 

STR 

7-7 

B3 

4 

IZ 

STR. 

7-  7 

B4 

4 

4 

2 

5-  CI 

B4 

4 

8 

2 

511 

BS 

4 

6 

3 

10-7 

BS 

4 

e 

3 

10-7 

EST.  WT.«   369  LBS. 

EST.  WT  =  556   LBS  . 

24'  RDWY. 

36'  RDWY 

Bl 

4 

1  2 

STR. 

23-10 

Bl 

4 

24 

STR. 

IS-  7 

BZ 

4 

14 

1 

(-C 

BZ 

4 

50 

6-6 

BJ 

4 

6 

STR. 

7-7 

B3 

4 

IZ 

STR. 

7-  7 

B4 

4 

4 

2 

5-11 

B4 

4 

S 

2 

5-11 

B5 

4 

6 

3 

ID-  7 

B5 

4 

6 

3 

10-  7 

EST,  WT.  =  427  LBS. 

EST   WT.      650  LBS. 

THE  CONTRACTOR  HAS  THE  OPTION  OF  USING 
PRECAST  CONCRETE  BASES  ( see  STD.  DWG.  NO.  80) 
FOR  CATTLE  GUARDS  ON  FIELD  OR  PRIVATE 
APPROACHES  ONLY. 


REVISED 


EFFECTIVE 


DEC.  1983 


STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  82 


DWG.  NO. 
79 


CATTLE  GUARD 


APPROyED 
BY... 


AOmHISTRATOR-ENBINEEmNe  DIVISKJM 


c 


 *  

Z0'O(Use  Panels 

E  4  F-) 

 *  - 

 1  

24-0('Use  Panels 

t 

O  (Use    Ponels    C  g  o) 


--2'*Holes  C05+  in  Ponels  for-  l"4>  bar  2'- 0"  long 
qt-outed  tihare   neceasof-y.  f  Typ.  ^  epch  lopped 


 : 

s" 

&" 

1- 

o 

CL  I  "  *  Bo. 
Anchor  So)t 
spocino  (S  Symi 
ab+.  thts  Canie 
Suord . 


*BILL   OF    REINFORCING  STEEL 

1                ,0-9  1 

(11 

§34 

6 

TYPE  3 

TYPE 

TYPE  2 

STRAIGHT  BARS  ?  BENT  SARSfAl  1  dimensions  ouf  to  ou£ 

MARK    1  DIZ£    !     NO      |    TYPE    |  LENGTH 

S-O   SECTION  -  PANE-  "A" 

B  1        1  «  4.     1  4 

Straight!      5'-  9" 

B6       1  >*  3     1  7 

£        1  3-5 

Est-    wt-  = 

352  Lbs. 

a-O  SECTION  -  PANEu  "S" 

Bl 

<*4 

2 

Strolqht 

7-  9" 

B2 

4 

2 

St-roiQl-if 

S  -9 

83 

4 

4 

Stroiqrif 

2-  2 

B4 

3 

7 

3  -  7 

55 

-B  3 

4 

3 

2-  7 

Est    w+,  -     IOS7  1-135 

S-£   SECTION  -  PANEL  "C  ' 

B  1 

=4 

2 

5+r-O'qni 

S'-  3" 

62 

4 

2 

£-  3 

B3 

4 

4 

Sti-ajgnt 

2-2 

B4 

3 

S 

1 

3-7 

B5 

3 

4. 

3 

2-  7 

Est.    wt-=    II&5  -bs 

a-G  SECTION  -  PANEL  "O' 

S  1 

S4 

4 

7-  3 

sz 

4 

4 

2-2 

B4 

3 

S 

3-  7 

B5 

«  3 

4 

3 

E  -7 

E5f.    wt  =      1  1 GB  ub5 

)0-£  5ECTIOM  -   PANEL  "E' 

61 

«4 

2 

5Tr-oiQnt 

IO-3 

B2 

4 

2 

Dt  roiqnt 

S  -  3 

83 

4 

4 

5truiQt-lt. 

2-2 

64 

3 

lO 

3  -  7 

B5 

**  3 

4 

i 

2-7 

E5t    w+-  -      1473  I-D5 

O-G  SECTION  -  OANEl  "P" 

Bl 

H  4 

4 

Stroiqnt 

9-3 

92 

4 

4 

5tro.ant 

2  -  2 

B4 

3 

lO 

3  -  7 

65 

•*  3 

4 

3 

2  -  7 

Est    wt  -     1473  Lbs 

l2-£  SECTION-  PANEL"G' 

Bl 

»  4 

2 

Strolgtit 

S-3 

B2 

4 

2 

3+raiqnt 

O  -3 

B3 

4 

4 

St^oiqr-it 

2-2 

64 

3 

i2 

3-  7 

B5 

«  3 

4 

3 

2-  7 

Ezt          =      17  s  1  Lbs 

i2-G  SECTION  -  PANEL  "H" 

Bl 

*t4 

4 

3r-^oiQnt 

11-3 

B2 

4 

4 

Stroiqnt 

z-i 

64 

3 

l£ 

3-  7 

65 

«  3 

a 

3 

2-  7 

Est,    wt   =     l7Si  Lbs 

For    one    Ponel  only 

NOTE-  FOR  DETAIL  OF  STEEL  ORATES  ANO  STEEL  WINOS 
SEE  STANDAfiD  DRAWING  NO.  79 


STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  62 


PRECAST  CONCRETE 
BASE  FDR  CATTLE 
GUARD 


ADMtWISTBATOR-tNqiwEEXIWO  OlvaiOH 


c 


c 


J 

iO*-0' 

t  1^"  CHAMFER  WLL  BE  ACCCPTABLE 

I  SECTION  MAY  K  BUILT  JVITMOUT  t^'  BEVEL 


PLAN 


2  V  MA. 


CHAMFER  OR  SUFPIOEMTLr  ROUNDED 
THAT  A  SMOOTH  EDGE  RESULTS 


NORMAL  SECTION 


^APPROACHING  TRAFFIC  SIDE 


CONNECTING  PIN  DETAIL 


NOTES 

CONCRETE    SHALL    BE   CLASS  "DD"  OR  EQUAL. 


EACH  10'  SECTION  SHALL  BE  CONNECTED  WITH  A    l"  DIA.  x  26"  PIN. 

THE  END  TRANSITION  SHALL  BE  A  CAST  IN  PLACE  SECTION  WITH  TRANSVERSE  JOINTS 

PROVIDED  AT  20'  CENTERS  A  llj"  OPEN  JOINT  EDGED  WITH  A        RADIUS  TOOL  SHALL 

BE  USED.  THE  CONTRACTOR  MAY  CHOOSE  TO  USE  EIGHT  PRECAST  SECTIONS  BUT 

SHALL  MAKE  PROVISIONS  FOR  CONNECTING  THE  SECTIONS  TOGETHER  AND  FOR  LIFTING 

THIS  SHALL  BE  APPROVED  IN  WRITING  BY  THE  ENGINEER, 

NOTCHES  SHALL  BE  PLACED  ON  BOTH  ENDS 

OF  EACH  SECTION,  AS  SHOWN,  TO  FACILITATE 

EASY  REMOVAL. 

THE  CONTRACTOR  SHALL  BE  RESPONSIBLE  FOR  THE  PROPER  FIT-UP  OF  THE  PRECAST 
CONCRETE  MEDIAN  BARRIER  RAIL,  SUFFICIENT  PRECAST  SECTIONS  SHALL  BE  ASSEMBLED 
AND  PINNED  IN  THE  FABRICATORS  PLANT  TO  DETERMINE  THAT  PROPER  F(T-UP  CAN  BE 
MAINTAINED  ON  ALL  ROADWAY  ALIGNMENT.  CURVES  AS  WELL  AS  ON  TANGENT    THIS  SHALL 
BE  DETERMINED  EARLY  IN  FABRICATION, 

WIRE  ROPE  SHALL  BE  ZINC-COATED  STEEL  WIRE 
WITH  A  MINIMUM    BREAKING  STRENGTH  OF    16,000  LBS. 

CONNECTING  PIN  SHALL  CONFORM  TO  ASTM    A663,  GRADE  45  OR  BETTER  AND 
NEED  NOT  BE  PAINTED 


t\"  I.D.  BENO 


,"DIA.  *IRE  «OFE-^' 


DETAIL  "a" 


I  EFFECTIVE    \  6/ 1  /  79  \-f//, 


STANDARD  DRAWING 


REFERENCE . 
STANDARD  SPEC. 
SECTION  90 


CONCRETE 
MEDIAN  RAIL 


$.   POST  BOLT  HOLE  ^    POST  BOLT  HOLE 

^TYPICAL  RAIL  SPLIC^\^  ^ 


1 


t  POST   BOLT  HOLE 


WIDENING  IS  NOT  REQUIRED  IF  FINISHED 
ROADWAY  WIDTH   IS   MINIMUM  28' 


;  WCXX5  BLOCK  / 
g  (SEE  DETAIL y 
~  THIS  SHT) 


roST(SEE 
DETAILS 
THIS  SHTlii 


1-U 

SECTION  A- A 


8  X  6  XI4 
WOOD  BLOCK N 

PLATE  WASHED 

(SEE  DETAIL  f 
THIS  SHEET) 


5/8  axl  -6  POST 

BOLT  WITH  HEX.NU 


7/6  0  HOLE- 


Z5" 


4-^  BARSXS'O"  WRAPPED  WITH 
C    10"  PR 

Do: 


W  1.5  OR  LARGER  WIRE   lO"  PITCH  ^1  I'Z" 

e"x6"xi4"  "  ■ 

WOOD  BLOCK 


METAL 
WASHER 


^-4 


PLATE  WASHER 
(SEE  DETAIL  THIS 
SHEET) 


5/8"Xl'-6"P0ST  BOLT 
WITH  HEX  NUT 


CAPPED  POST 

(PERMISSIBLE  TO 
DAP  FULL  LENG.) 


7/8"0  HOLE 


1/2"  MIN.  TO  r'MAX 
CHAMFER(SEE  NOTES) 


I  1/2 

METAL  WASHER 

PLATE  WASHER- 
(SEE  DETAILS 
THIS  SHEET) 


5'.4"    7/8"  0  HOLE 


5/8"0  X  I'- 6"  POST  BOLT 
WITH  HEX  NUT 

"  MIN^ 

DAPPED  POST 
(PERMISSIBLE  TO  ^ 
DAP  FULL  LENG.)  ^ 


OUNTERSINK  BACK  OF 
POST  FOR  METAL  WASHER 


/  7" 

l'-9" 

5-4' 

3'-0" 

SQUARE  WOOD  POST 
{S4S  OR  ROUGH) 


CONCRETE  POST 


ROUND  WOOD  POST 


DETAIL  OF  GUARD  RAIL  POSTS 


I 


14" 


^7/8"  0  HOLE- 

8"X6"X  14"  WOOD  BLOCK 
(S4S  OR  ROUGH) 


r-WIDENING   IS  NOT  REQUIRED  IF  FINISHED 
\  ROADWAY   WIDTH  IS  MINIMUM  28' 

SYM.  ABOUT 


BIT  CURB  (SEE  STD 
DWG.  NO.  66  ) 


BITUM.  CURB 
WITH  GUARD  RAIL 


OVAL  SHOULDER  BUTTON 
HEAD  BOLT  OR  EQUAL. 
POST  BOLT  IS  SIMILAR 
EXCEPT  LENGTH 


1/4", 


RAIL  SECTION 


POST  BOlJ  LENGTH 
GUARD  RAIL  -  I' 6" 
MEDIAN  RAIL -2' 2" 

SPLICE  BOLT  a  NUT 


GA.  GALV  STEEL 
WASHER  TO  BE  PLACED  BETWEEN 
HEAD  AND  RAIL  OF  POST  BOLT 
USE  ON  POST  CONNECTIONS  THAT 
DO  NOT  USE  REFLECTORS. 


PLATE 
WASHER  DETAIL 


POST  BOLT  HOLE 


RAIL  SPLICE  DETAIL 

(LAP  IN  DIRECTION  OF  TRAFFIC) 

MATERIAL  SIZES 

MATERIAL  MEETING   FORMER  STD.  DWG. 
REQUIREMENTS   IS  ACCEPTABLE  PROVIDING 
IT  IS   USED  ON   TOTAL  PROJECT. 


NOTES 

RAIL:  GALVANIZED  RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH  ASTM  A  525  OR 
ASTM  A  123.  STEEL  RAIL  SHALL  CONFORM  TO  ASSHTO  MI80  ALL  RAIL  PLATES  ARE  TO 
BE  LAPPED  IN  DIRECTION  OF  TRAFFIC. 

POSTS'  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS   THAN  8"  OR  MORE   THAN    10 " 
ONLY  ONE  TYPE  POST  (SQUARE  OR  ROUND)  TO  BE  USED  WITHIN  ONE  PROJECT 

TERMINAL  SECTIONS^  SEE  STANDARD  DRAWING  NO  89 A  FOR  APPROACH  AND  DEPARTURE 
TERMINAL  SECTIONS. 

BRIDGE  APPROACH:    SEE  STANDARD  DRAWING    NO  86      FOR   TREATMENT  AT  BRIDGE  ENDS 

REFLECTOR -WASHER:  ALL  SECTIONS  OF  GUARD  RAIL  SHALL  HAVE  REFLECTOR  WASHERS 
SPACED  EVERY  25  FT  REFLECTOR  WASHERS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  PER 
LINEAR   FOOT  OF  GUARD   RAIL.  SEE  DETAIL  ON  STANDARD  DRAWING   NO  85  B. 


FITTINGS:  ALL  FITTINGS  SHALL  BE  GALVANIZED 
TO  CONFORM   WITH    STANDARD    SPEC.   M- 220.01 

CONCRETE  POSTS:  ONLY  ONE  SIZE  CHAMFER  CAN 
BE  USED    IN   A    SINGLE  RUN  OF  RAIL. 


REFERENCE: 
STANDARD  SPEC. 
SECTION  90 


REVISED 

NEW 

EFFECTIVE 

STANDARD  DRAWING 


DWG.  NO. 

85  A 


METAL  GUARD  RAIL 


APPROVED 
BY. 


ADmNISTRATOR-ENeiNEERINC  DIVISION 


r/8"  0  HOLE  ^ 
PLATE  WASHER-,  Jij! 


PLATE  WASHER- 


5/8  X2-2"  POST 
BOLT  WITH  HEX 
NUT 

6"C8.2*XI2'-6''MIN. 
RUB-RAIL(USE  5/8'^  1-2" 
CAR-  BOLT  WITH  HEX  NUT) 


4-4  BARSX5'-0"  WRAPPED 
•WITH  W  1.5  OR  LARGER 
WIRE  10"  PITCH 


MIN.  DIA. 

DAPPED  POST  (PERMISSIBLE  TO  DAP  FULL  LENGTH) 


WASHER 


5/8"0X2'X2"POST 
I  BOLT  WITH  HEX 
NUT 
5-4  „ 

6  CB.2,» 
XI2-&'^MIN- 
RUB-  RAIL 

1/2"  MIN.  TO'^llyli 
I"  MAX. CHAMFER  noii 
(SEE  NOTES)  iio, 


5/8"0X2'-2" 
POST  BOLT  WITH 
HEX  NUT 


PERMISSIBLE  TO      H  O  ' 
DAP  POST  FULL  II 
LENG.  OF  POST      ll  _  U 


2'-S(' 


-  7/8"  <t>  HOLE 


SQUARE  WOOD  POST 

(S4S  OR    ROUGH  ) 


CONCRETE  POST 


ROUND  WOOD  POST 


WOOD  BLOCK  DETAIL 

(  S4S  OR  ROUGH) 


DETAIL  OF  GUARD  RAIL  POSTS 


MATERIAL-  8  GAGE  GALVANIZED 
APPROXIMATE  WEIGHT 
Q47  LBS. 


13/4 


11/16"  "HOLES  FOR 
5/8"  X  I  1/2"  GALV 
CARRIAGE  BOLT  WITH 
HEX  NUT 


C  82  ♦ 


4  1/2"  X  3/8"  X  7  3/4" 
SPLICE  PLATE 


II/I6"X2"  SLOTS  FOR  5/8"X  I  1/2"  CARRIAGE 
BOLT  WITH  HEX  NUT  AND  CUT  WASHER 


-I  5/8' 


REFLECTORIZED  WHITE 


5/8  POST  BOLT 


MOUNT  REFLECTORIZED 
ONCOMING  TRAFFIC. 


DETAIL  OF  RUB  RAIL  SPLICE 

(RAIL  SPLICE    TO  OCCUR    AT    POSTS  ONLY) 

NOTES 


11/16°  X  29/32"     — / 

SLOT  ' 

I 

REFLECTORIZED 

1""^  '  

Z  1/2"  J 

FACE  TOWARD 

RAIL^  GALVANIZED  RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH  ASTM  A  525  OR 
ASTM  A  123.  STEEL  RAIL  SHALL  CONFORM  TO  AASHTO  MI80.  ALL  RAIL  PLATES  ARE  TO 
BE  LAPPED  IN  DIRECTION  OF  TRAFFIC. 

POSTS:  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  8"  OR  MORE  THAN  10" 
ONLY  ONE  TYPE  POST(SQUARE  OR  ROUND)  TO  BE  USED  WITHIN  ONE  PROJECT 

REFLECTOR- WASHER^  ALL  SECTIONS  OF  MEDIAN  RAIL  SHALL  HAVE  REFLECTOR  WASHERS 
SWCED  EVERY  25  FT  REFLECTOR  WASHERS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  PER 
LINEAR   FOOT  OF  MEDIAN   RAIL.  SEE  DETAIL  THIS  SHEET 


FITTINGS:  ALL  FITTINGS  SHALL  BE  GALVANIZED  TO  CONFORM 
SPEC.  M  -  220.01 

ONLY  ONE   SIZE   CHAMFER  CAN   BE  USED 


CONCRETE  POSTS 
OF  RAIL. 


WITH  STANDARD 
IN  A  SINGLE  RUN 


REFLECTOR -WASHER 

SEE  STANDARD  DRAWING  NO.  85A 

FOR :  RAIL  SECTION  DETAIL 

SPLICE   BOLT  a  NUT  DETAIL 
RAIL  SPLICE  DETAIL 
PLATE  WASHER  DETAIL 


MATERIAL  SIZES 

MATERIAL  MEETING  FORMER  STD  DWG. 
REQUIREMENTS  IS  ACCEPTABLE  PROVIDING 
IT  IS  USED  ON   TOTAL  PROJECT 


REVISED 

NEW 

EFFECTIVE 

STANDARD  DRAWING 


REFERENCE' 
STANDARD  SPEC 
SECTION  90 


DWG.  NO. 
85  B 


METAL  MEDIAN  RAIL 


APPROVED 


ADk»NISTRATO/l-£NaiNEEKING  DIVISION 


-  End  of  Barrie 


Standard 
Barrier 


NOTE'  Wire  rope.  ©ha\l  be  c.ir\c-c-oa.+edi  <5+e.e,l 
'Ajire     (7)     =iVrartCl  w+'\i+Y  gr<xde.  wi  +  h  cx 
minimum  C)reaW.ir^q  e+rCot^Vh  of  Z5>,000  U-b*. 


NOTE-  re\n-Torc'in(^  s+eel 
^VyxV\  bec^f +V\e.  deformed  ■♦"'^(>«- 
and  •iiV\cx\\  rv\e.c-^  +Ke.  rt^ji'ire- 
nneri+s  oF  A».S.T.M-  Spec.^^. 
Afc»5  erro.de  +0  (A.A.S.H.T.O. 
M-3  O  . 


-Vz."  *  Wire  Ebpe 


(Warp  o.*.  naoe^sarv^  Vo 
mee+  end  o-f  Cono.  curb) 


WIRE  ROPE  DETAIL 


End  Barrier 


Hole  (%ee  De.Wi(~-th\s  shce-tYk 


ft'tt  (3F  REINFORCING  STEEL 


tFOn  ONE  SECTION  ONLYi 


BENT  BARS  (All  dimensions  are  out  to  out) 


MARK 

SIZE 

NO. 

TYPE 

LENGTH 

A 

B 

C 

D 

E 

CI 

1 

1 

4'-lVi" 

a" 

C2 

+ 

4-  1  'fe 

I-Z 

1-0 

7 

C3 

3-=l 

l-d/z 

IO'/£ 

G'/i 

C4 

3-2  te 

7 

lo'te 

8'/z 

C5 

Z-IO 

& 

q 

1 

Cfc 

2-4 

4'/i 

4- 

CT 

r 

l-ll'/z. 

4'/j. 

3 

CS 

*4 

1 

r-5'' 

Z" 

3'/i" 

2" 

STRAIGHT  BARS 


[^End  oFCurb  Sec-^lon 
WIRE  ROPE  PLACEMENT  DETAIL 
SECTION  C-C 
4.  7i"  »<z-0" 
WtVe  Rope 


NOTE'  Por+,'on  of  CluardrcCil 
o^r^di   Bloc.kou+*  are  omi++ecl 

r  dlcXriVv^. 


a  thru  C8-''4 
rtoops  Spa.®- 
Abt.  0-ll/t — 


End  of  Concre+e 
Barrie 


Widen  m+K  Bi'+um.  ^jj. 
Surfoc*.  as  direct©' 


SECTION  A-A 

Plate  Wcksher  w/  <5lcj+tecl  rtoi^  _ 
(See  DeU'.l~S+d.  OifjC). Mo.e5A^  

e^a'^'Z'-O'  Post  ^z'^. 
/"'/s"»Hole^        Bolt  with  He«.-  / 
t.(See  Detail. 


jO'l  ^f^etoi 
■  ^  Washer 


REBAR  PLACEMENT  DETAIL  (OBLIQUE) 


IO'ii|0"WOOD  POST  * 


Plote  


6"x  1 4"  WOOD  BLOCK 

(S4S   OR  ROUGH) 


(S4S  OR  rough; 


ith  Wl. 


^-0-'*4  bar  wrapped  With  V 
laraer  wire  wi  +  n  a.  lO  pttch- 


See  DETAIU'Ai" 


Metal  Cruardrai  \  CSee 
Std.  Dwq.  Slo.SSA) 

B/4"*riole  fcr  '^/e  *„ 
Bo\+,   I"*  Hole  for '/a*  Bolt' 


METAL  GUARD  RAIL-BRIDGE  APPROACH  SECTION  TYPE-I 
(FOR  BRIDGES  WITH  CONC    BARRIER  RAIL) 


3" 

PLATE  WASHER 


1 1 1  „J  I 


Z'-7 .4'  4'  ,8'/i-'.,j' 


l'2.''i&%l4'  Wood  BlocW 


5ee  DeW»l&  on 
Rood  Plan^  for 


'^MeVol  Cjuardrail  (5ce. 
'E>fd.   Dwq.   1^0.  a^A") 

METAL  GUARD  RAIL-BRIDGE  APPROACH  SECTION  TYPE-2 
(FOR  BRIDGES  NOT  USING  CONC    BARRIER  RAIL) 

NOTE  :  All  oosfs  involved  -ri^mishrriQ  and  'ina+aUintj  +He  c.onore.+e. 
curb  Qpproc(.cV-»   seo+ion,  comple+e  A  in  plo.ce,  -shaU   t>e  i'r\d laded 


in  +V\e  'jnii  price  bud  For-  "Steel  Cruardrai  I  ■ 


Bridcje  Approck.c.V-1 


TABLE  "A" 

i?  -~S^ 

TYPE-I 

TYPE-2 

2-  LANE 
TREATMENT 

CONTINUOUS 
RAIL 

MATCH 

CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

NON- 
CONTINUOUS 
RAIL 

STfi  DWG 
NO.  69A 
TERMINAL  1 

STD  ewe. 

HO  e9A 
TERMINAL  1 

4  -  LAME 
TREATMENT 

CONTINUOUS 
SHOULDER 
RAIL 

MATCH 

CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

NON- 
CONTtNUOUS 
SHLDR.-RAIL 

STO.  owe. 

NO  S9A 
TERMINAL  1 

STD.  Dwe. 
MO  89A 
TERMINAL  1 

CONTINUOUS 
MEDIAN 
RAIL 

MATCH 
CONTINUOUS 
RAtL 

MATCH 
CONTINUOUS 
RAIL 

NON- 
CONTINUOUS 
MEDIAN  RAIL 

STO.  DWQ 
NO.  esA 
TERMINAL  1 

STD.  DWO. 

NO.  89A 
TERMINAL  1 

rtoles  tor  "'/s'** 
I'-o'  H.S.  Bolts 

TERMINAL  CONNECTOR 

NOTES' 

TVil^  S^-d.  D«\jq.  \'h+c/  be  >-i.sed  for  br'icl<^e  opproo-ch 
and /or  depar  +  are  e.nd.'^  -For -two"  wo.^j  +r-o.?f"i<:^ 
and  -For  approo^oW  e.r\ds.  "For  or\e.~ v^-i cx^j  Tro,-F-Fic.. 
Klorrr\o.l  S"  ■*  po'^+'S  drici  (S>'~3'  po=.-F  <^po.Cvng 
n  be  Lj.^ea  -For  or\e~^^^c^^  ciepo-r  +  mre,  Cnci=.. 

MATERIAL  SIZES 


Material   meeting  former  5td.  Dwg  rtquirements 
aocep+able   providing   1+   ."b'as.ecl  on+o+cx\ 
pro jec+ . 

f\\\   conerc+e  "tho.^*   toe  o-F  Clo,>s<i  ''do". 
To+al  ooncire.ie-  per  ~I '  Vaper-ed  c.u>- b  E=iK      .'2.0  Vd^ 
'    ■        ■  Lie^WV  ^er-       tapered  curb  CsV.  =  \bs. 


'/z;'M.n.-t-ol"MaK.  |j  ^ 

Chomfe  r  -  onliy  one  ^ite  ^  (k 
chamfer  can  be  o<ic<i 
in  -sinqle  run  of  rail    |;  O  '1 

(^^"-! 

I0"x  10"  CONCRETE  POST* 
*  POST  a  BLOCKOUT  SIZE 

On\v  th(L^ir.,-V  tV\rii.L  ^osH  ti  frlocJi^- 
ou-\'^  .T^vaVV  li7a,     tVic  ltxTaQ,v-  ^\  to, 
dft-taiVtlxi  o^po■^<L.  K\i  o\W'L^'=,  ciV\ai\ 
^av\dc\v-d  -.sixil.  .  C'-»«-1.  ^Ad. 


Tota\  retttr  M 


MEW 


STANDARD  DRAWING 


REFERENCE  ■ 
STANDARD  SPEC. 
SECTION  90 


BRIPGE  APPROACH  SECTIONS 


APPROVEOT      ~~2Z  ' 

BY      tra^u,  rfL-fuc^,^^^ 


6' 3"     6' 3" 


EDGE  OF  /     1  Med, 

PAVED  SHOULDER< 


SEE  NOTES 


tSEE  STD.DWG.    NO.  89  A  ) 


MEDIAN   BRIDGE   PIER  TREATMENT 

« This  dimension  moy  be  greater  if  pier  footings    interfere    with  the  guardrail   post  or  if   continuous   roil   is  provided 
on   the  shoulder. 

♦  ♦When  pier  width  is  greater   than    3'0",  odjust  the   lost   eight  post  offsets    of    the    76'   terminal  section 
to  fit  the  condition. 


^  25'0"  departure  end  ,  i  .6' 3' j^6' 3"  75'0"  TERMINAkJiS^^N 
(kE  STD.  DWG.  N0.89aV 


.  SEE  STD  DWG.  NO.  89  B 
FOR  END  ANCHORAGE 


SEE  NOTES  - 


OUTSIDE    SHLDR.  BRIDGE  PIER  TREATMENT 


c  edge  of 
^  fin.  shidr. 


OUTSIDE    SHOULDER  SLOPE 


NOTES 


MEDIAN  SLOPE 


OBSTRUCTIONS  LESS  THAN  30'  FROM  EDGE  OF 
NEAREST    TRAFFIC  LANE   REQUIRE  GUARDRAIL. 


WHEN    GUARDRAIL  INSTALLATIONS    ARE    MORE  THAN 
2   FEET    FROM    THE    EDGE   OF   THE  SHOULDER,  THE 
RLL   SLOPE   SHALL  BE   A  10 'I     SLOPE  BEGINNING 
AT   THE    EDGE   OF  FINISHED  SHOULDER 

WIDENING  IS  NOT  REQUIRED  IF  FINISHED  ROADWAY 
WIDTH   IS    MINIMUM  28' 


REVISED 


EFFECTIVE 


4/1  /79 


6/1/79 


JUNEI983 


'f///8'f 


STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  90 


DWG.  NO. 
87 


PIER  TREATMENT 


ADMINISTRATOR -ENBINEERINS  DIVISION 


BARRIER  CURB 

ELEVATION 


SEE  END  ANCHORAGE 
DETAIL  -  STD.  DWG.  89  B 


TTPICAL  BARRIER  CURB 


PLAN 


SEE  BULLETIN  NO  7,  "  RECOMMENDED  PRACTICES  FOR 
RAILROAD  -  HIGHWAY  GRADE    CROSSING  PROTECTION," 
ASSOCIATION  OF  AMERICAN   RAILROADS,  FOR  ADDITIONAL 
DETAILS  a  SKEWED  CROSSINGS. 

SEE  STD.  DWG.  NO.  89  A   FOR    TERMINAL  SECTION  DETAILS. 

WIDENING  IS  NOT  REQUIRED  IF  FINISHED  ROADWAY  WIDTH 
IS  MINIMUM  28' 


REVISED 


EFFECTIVE 


4/1/79 


6/1/79 


JUNEB83 


i'///a-sr 


STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  90 


DWG.  NO. 
88 


GUARDRAIL  FOR  GRADE  CROSSING 
PROTECTION 


ADMINISTRATOR -EHeiNEERine  DIVISION 


TERMINAL   SECTION  I 

(  TO  BE  USED  ON  ALL  APPROACH  ENDS  AND   ON  ALL 
TWO  LANE.  TWO  WAY  DEPARTURE  ENDS! 

(WHEN   USED  FOR  MEDIAN  SHOULDER  AT  BRIDGE  ENDS, 
ADD  ADDITIONAL  300'  OF  TANGENT  OUARDRAIL  AT 
APPROACH  ENDS.) 


TERMINAL  SECTION  NO.  A 

(  DEPENDENT  ON  FIELD  CONDITIONS  MAY  BE  USED  ON 
LOW  VOLUME  ROADS -750  ACT  OR  LESS  FOR  DESIGN  YR.) 


2SiO' TERMINAL  END 


SEE  END  ANCHORAGE  DETAIL 
(MINUS  FULL  CURVED  TERMINAL) 

6"- 3"       ,      6'.  3" 

STD  DWG  89  B  a  NOTES  BELOW 

P-l 

M 

H 

fEDGE  OF  WIDENINGISEE  NOTES)-^ 

i  a 

M 

6.2S'       1  6.25* 

6.29' 

,  6.25* 

EDGE  OF  PAVED  SHOULDER 

TERMINAL    SECTION  2 

( TO  BE  USED  ON  FOUR  -  LANE  DIVIDED    DEPARTURE   ENDS  I 


AR£A    OF  CONCERN 


END  OF  TERMINAL 


10  !  SLCre  OR 
FLATTER 


EOF 


TRAFFIC 

ROADSIDE    SLOPES   FOR    TERMINAL  SECTIONS 


VARIES 


.NOTE:  OMIT  TERMINAL  SECTION  AND  ANCHOR  

WHEN  RAIL  IS  EXTENDED  WTD  CUT  SLDPE. 


SECTION   A- A 


16,25'  16.25'  16  24' 


I  6.23'  I  6.21'  I  619',  |  6.17'  |  6.14'  |  ,6.ll',|  6.07;|  6.04'|  5.99'  |  5.97'  |  597'[^.97'  |  ^.97'  |  ^.97'  |  5.97'  |  5.9?;  |  ^97' 


TERMINAL     SECTION  6 

(  THIS   TERMINAL  SECTION   TO  BE  USED  FOR   OUT   SLOPE   EMBEDMENT ) 


NOTES 


WIDENING  IS  NOT  REQUIRED  IF  FINISHED  ROADWAY 
WIDTH  IS  MINIMUM  28' 

NO  PLATE   WASHERS   TO  BE  INSTALLED  BETWEEN  RAIL 
a  BOLTHEAD   OF   POST  BOLT   ON   FIRST    SEVEN  POSTS 
OF  TERMINAL   SECTION  ,  EXCEPT  ON  "  DEPARTURE" 
TERMINAL    SECTION    ON    FOUR    OR  MORE  DIVIDED 
LANE  HIGHWAYS. 


HEVISEO 


EFFECTIVE  -f/'/O^ 


NEW 


STANDARD  DRAWING 


REFERENCE: 
STANDARD  SPEC. 
SECTION  90 


DWG.  Na 
89  A 


GUARDRAIL 
TERMINAL  SECTIONS 


ADMINISTRATOR  -  ENGiNEERlNG  OtVISION 


,11"  RADIUS  TERMINAL  ELEMENT 


^-TRIM  POST  AS  REQUIRED 
^MICHIGAN  END  SHOE 

END  POSTS 


PLAN 


--SEE  TERMINAL  DESIGN 


ELEVATION 


HEX  NUT  FOR  5/8 "BOLT 
3/l6"THK  STEEL  ' 


l/2"X3"X2  3/4"  END  PLATE 

HEX  NUT  FOR  l"  SUD 

r'DIA.  STUD 
-3/8"R 


2"  PLATE 
pH  (5/8"  BOLT 


I  1/2" 


^3/4" 

END  PLATE 


STANDARD  SWAGED 
CONNECTION 
—T  FOR  3/4"  CABLE 

1'" 


5/8  MACHINE  BOLT  AND  CUT 
WASHER  ON  FRONT  FACE  AT 
NEUTRAL  AXIS  OF  RAIL 

NEUTRAL  AXIS 

FOR  5^8"  BOLT  ON  NEUTRAL  AXIS 

METAL  BEAM  GUARD  RAIL 


ii^'s""!*    SECTION  B-B 

(END  PLATE  REMOVED) 


ANCHOR  PLATE  DETAILS 


6'- 6" 


r'DIA.X7"L0NG  STUD  I  15/16"     5  1/4' 


THREADED  ENTIRE 


LENGTH 


3/8 


HiWilililMililililiMillilil* 


*h  ^ 

^3/8"  1 

3/4  CABLE  TO  BE       SAl"  DIA.(6XI9  ) 
SWAGE  CONNECTED ^  GALVANIZED  CABLE 


X3 


>      I  S,'8  I  1/4" 

STANDARD  SWAGED  FITTING 
AND  STUD 


CABLE  ASSEMBLY 


I  I  3/4" 


NEIJTRAL  AXIS 


2-6" 


3  3/8" 


3/16"  t  X  l"X8" 
TACK  WELDED 
TO  3/4"  t 


I  1/16"  DIA. 


PLAN 

r  - 10  3/4" 


BEARING  PLATE  DETAILS 


C3  VZ"^A^  il^^ 


&  1/4 


3/4"  X  2  1/2" 
POST  BOLT  SLOT 


3/4 '  $  HOLES       29/32"X  3"  SLOTS 

HOLES  not  required  BUT  ACCEPTABLE 


ELEVATION 
MICHIGAN  END  SHOE 

t 10  GAGE) 


WASHER. 


DETAIL  A 


SOIL  PLATE 
1/ 


TERMINAL  DESIGN 


1 


1/4"  STEEL  PLATE 

-  3/4"  0  HOLES 


SOIL  PLATE 

7  1/2" 


3/4  0  HOLE 


3/4  0  HOLE 


7" 

1 

18" 

-1. 

L 

r2^- 

T 

1 

.1/2" 

TS  8X6X0.18175 
S4S 


2  STDPIPE  IN 
#1  POST  ONLY 
-2  3/8"  0  HOLE 


3/4   0  HOLES 


WOOD  BREAKAWAY  POST       STEEL  TUBE 

NOTE 

NO  PLATE   WASHERS   TO  BE  INSTALLED 
BETWEEN  RAIL  a  BOLT  HEAD  OF  POST  BOLT 
ON  FIRST  SEVEN    POSTS  OF  TERMINAL  SECTION. 

STEEL  TUBE  TO  BE  DRIVEN  IN  PLACE. 


8"X8"X  3/4"  PLATE 


REFERENCE: 
STANDARD  SPEC. 
SECTION  90 


REVISED 

NEW 

EFFECTIVE 

STANDARD  DRAWING 


DWG.  NO. 
89  B 


END  ANCHORAGE 


APPROVED 
BY_ 


AOMINISTKATOR-ENeiNEeRINe  DIVISION 


'A" 

/<?■ 

Zf9  17  fo  rim 

<>■ 

no  ff.  fo 

a- 

?s  ff-  fo  son 

3' 

la^  fhen  SOfii 

DETAIL'B-Z" 
fALTERNATEjSPRING  CABLE  END  ASSEMBLY 
(COMPENSATING  DEVICE) 


Prices)  ana  TIhtjAut**-  Catde  fnd  ^^rmtAes,  M-  ^3«bi*<ia^  cmftrim 

fb  -    Use  Ca/^pensaf^ng  Device  Cfo/x  errx/,  arx^flm- 

SOO'l^  ^OOC  '-  Use  Canpcnsaf-ng  £ler,cc  f  fl^n£iix*/e  eyt 

paro/fff/  pos/  i'Sac  'Sv^t^  of  Tjf/xo/ la^evf  'atmitX 
design  a>r/KH^/r^  nnf/r  Mtf  aleaJgn  f  s^r^an^  o/ffie  ^uei^, 

OS  *  c*s<Wop  rtV  fi///  sfrartiffft  of  a  rmVi-  en 

03  ffie  case  rnay  i^. 

Three  OMe/tcSar^y  -  -       ■•  ...  fOO.OOO*- 

All  filtinca  sAg/l  be  iolran,t0<i  ,n  accc-dance  vi'fi  cable 
guardrail  3peci  fica  fre/7a 

SI— I  etiil»t»  tMt  e»*ferm  t*  tUt  rtftlr»m»it 
A  S  rn  Ot»la»»Hei>  *- tr  AII  $fl  c^ttlngt  tHall  »* 
tS-XS.  I»ll  a 

i»ali  tenfarm  te  Sit  Spat  M- tSO.iT,  mallaai 
fStrnta  33010}. 


HaoA  AV/j.  rt?  maHi/imd.  .a/no//  Oev^lop  ary  pu/l  op^n 

afrsngffi  of  ^To/rt  SOOtf  fo  fOOO*  c^xs/zeei  iriadi/lscf/ein 

 '  /o  ffrm  lorr^ffudirfa/  axis  or  ffta  fioaf. 

Cobia  •  %' data  A  l»  000*  ropm    -  M-JO 
4f  all  lot^fia^a  /yAefa  ffv  ca^fe  /s  con/T^cfeef  ib  a  caiilt 
socJtef  iv'fft  ij  nifd^  connecfion,  oni^  tn/ir  4)1^ /Vie 

tvrra  ropa  .sfta/f  A»  cr/znto^t^  ot^r  ifje  ixta^  of  rV*^ 
iv^eeha  A>  /toi^  'f  lOr/n/u  irt  Cifi9t 
■i^orMll^w/KCainT 
I  4/K/tor,  Saa  SttI  Orve  A/o  91, 


fKHT 

DETAIL  "d" 
END  POST 


DETAIL  "e" 
INTERMEDIATE  POST 


DETAIL  "F" 
CONCRETE  ANCHOR 

Fbi- /^ftefftate  Sffop*-.,  J*«  Std 
Ouvy  A/a.  91. 


EFFECTIVE  \  3/i/7Z 


STANDARD  DRAWING 


reference: 
standard  sp£c. 

SECTION  90 


CABLE  GUARDRAIL 


flPPRQtfEO 


»tmmisrMT0R-eH9me£mM9 


DETAIL  '6" 
ANCHOR  ROD  ft  DEAD  MAN 


SreEL  fVE  BOLT 


DETAIL  'H' 
ANCHORAGE  COfWECTOR 


DETAIL  V 
ALTERNATE  CONG,  ANCHOR 


STANDARD  DRAWING 


reference: 

STANDAftO  SPEC. 
SECTION  90 


CAPLE  GUARDRAIL 
DRIVEWAY  ANCHOR  SECTION 


EFFECTIVE  \  3tll?Z 


AOMimsTfiAron -emoimceiumo  avisiON 


T=I5 


T»I5' 


T°  10' 


T=IO' 


ORIGINAL  GROUND  SLOPE  ASCENDING 


ORIGINAL  GROUND  SLOPE  ASCENDING  OR  DESCENDING 


VERTICAL  OFFSETS  FROM  ROADWAY  AND  GROUND  SLOPES 
TO  ROUNDING  LINES  FOR  CUTS 


ROUNDING  LINE 


note;  VERTICAL  OFFSETS  'Uz   SHALL  BE 


M2-C  SLOPES 
:i  a  STEEPER  (T=I5') 


VERT. 
DIST 


DESCENDING  GROUND-CUTS 


M2=M/2(FT) 


(FT) 

\^ 

i:i 

I'/^il 

ilfe:i 

i%,:i 

2:i 

FLAT 

5.0 

3.8 

3.0 

2.5 

2.2 

1.9 

2.0 

5.5 

4.3 

3.5 

3.0 

2.7 

2.4 

4.0 

6.0 

4.8 

4.0 

3.5 

3.2 

2.9 

6.0 

6.5 

5.3 

4,5 

4.0 

3.7 

34 

8.0 

7.0 

5.8 

5.0 

4.5 

4.2 

3.9 

10.0 

7.5 

6.3 

5.5 

5.0 

4.7 

4.4 

12.0 

8.0 

6.8 

6.0 

5.5 

5.2 

4.9 

14.0 

8.5 

7.3 

6.5 

6.0 

5.7 

5.4 

16.0 

9.0 

7.8 

7.0 

6.5 

6.2 

5.9 

M2-C  SLOPES 
2:1  a  STEEPER  (T'lO') 


VERT 
DIST, 
"E" 
(FT) 

ASCENDING  GROUND-CUTS 

M2 

(FT) 

\l 

1:1 

K. 

*2:i 

!%,;i 

2:1 

1.0 

3.4 

2.5 

2.0 

1,7 

1.4 

1.3 

2.0 

2.9 

2.0 

1.5 

1.2 

0.9 

0.8 

40 

2.4 

1.5 

1.0 

0.7 

0.4 

0.3 

6.0 

1.0 

1.0 

0.5 

0.2 

0.0 

0.0 

8.0 

1.4 

0.5 

0,0 

00 

10.0 

0.9 

0.0 

12.0 

0.4 

14.0 

0.0 

M2  FOR  CUT  SLOPES 
FLATTER  THAN  2! I  (T'lO') 


VERT 
DIST 


DESCENDING  GROUND-CUTS 


M2  =*•/^  (  FT ) 


(FT) 

2'^: 

3;i 

3I/2. 

4:1 

5:1 

6:1 

FLAT 

1.0 

0.8 

0.7 

0.6 

0.5 

0.4 

1.0 

1.3 

1.1 

1.0 

0.9 

0.8 

0.7 

2.0 

1.5 

1.3 

1.2 

1.1 

1.0 

0.9 

3.0 

1.8 

1.6 

1.5 

1.4 

1.3 

1.2 

4.0 

2.0 

1.8 

1.7 

1.6 

1.5 

1.4 

5.0 

2.3 

2.1 

2.0 

1.9 

1.8 

1.7 

.  6,0 

2.5 

2.3 

2.2 

2.1 

2.0 

1.9 

7.0 

2.8 

2.6 

2.5 

2.4 

2.3 

2.2 

8.0 

3.0 

2.8 

2.7 

2.6 

2.5 

^4 

9.0 

3  3 

3.1 

3.0 

2.9 

2.8 

2.7 

10.0 

3.5 

3.3 

32 

3.1 

3.0 

^9 

M2  FOR  CUT  SLOPES 
FLATTER  THAN  2:i    (T  =  IO') 


VERT 
DIST 
'E" 
(FT.) 

ASCENDING  GROUND-CUTS 

M2 

=M/2(FT) 

2!fe:i 

3:1 

3!fe:i 

4:1 

5:1 

6:1 

FLAT 

1.0 

0.8 

0.7 

0.6 

0.5 

0.4 

1.0 

0.8 

0.6 

0.5 

0.4 

0.3 

0.2 

2.0 

0.5 

0.3 

0.2 

0.1 

0.0 

0.0 

3.0 

0.3 

0.0 

0.0 

0.0 

4.0 

0.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

REVISED 


EFFECTIVE 


3/1172 


STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  II 


DWG.  NO. 

too 


SLOPE  ROUNDING 


ADUINISTRATOK-ENBINEERINO  DIVISION 


THE  GRADING  CONTRACTOR  SHALL  NOT  PLACE  THIS  PORTION  OF  THE  ROADWAY  EMBANKMENT 
UNTIL  AFTER  THE  BRIDGE  CONTRACTOR  HAS  COMPLETED  THE  BACKWALL  AND  DECK  SLAB 
ALL  MATERIAL  SHALL  BE  LAYER  PLACED  AND  COMPACTED  IN  ACCORDANCE  WITH  ARTICLE 
11.04(B)  OF  THE  STANDARD  SPECS. 


FINISHED  GRADE 


i  bearing" 


'^SUBGRADE 
2:i  MAX.  SLOPE 


BERM(SEE  BRIDGE  PLANS  "GENERAL  LAYOUT") 


LIMITS  OF  STRUCTURE  EXCAVATION 
SECTION  A- A 


2:1  SLOPE 

(EXCEPT  AS  OTHERWISE  NOTED) 


note:  FILL  MATERIAL  MUST 
BE  KEPT  OFF  THE  TOP  OF 
THE  CONCRETE  CAP 


PLAN  SLOPE 


TOP  OF  BERM 


2:1  SLOPE  (EXCEPT  AS 
OTHERWISE  NOTED) 


USUALLY  BOTTOM 
OF  CAP 


VIEW  B-B 
AT  FINISHED  BRIDGE  END 


PLAN  VIEW  AT  FINISHED  BRIDGE  END 


REVISED 


EFFECTIVE 


3///72 


STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  II 


DWG.  NO. 
101 


ROADWAY  EMBANKMENT 
AT  BRIDGE  END 


ADMINISTRATOR -ENSINEERINO  DIVISION 


• 


MEDIAN  WIDTHS  36' TO  76' 


PLAN 


PROFILE  GRADE 


PROFILE  GRADE 


PROFILE 

note;  Turnouts  above  to  b«  locattd  and  constructed  in  conjunction  witti  ditch  blocks 
if  at  all  possible.  Droinage  shall  be  provided  when  necessary. 

STANDARD     U-TURN  FOR  NARROW  MEDIANS 


NOTES: 

Norrow  rnedions,  medion  widths  greoter  than  76  ft.  and  independent  roodways  require  special  design. 
GRADES:    Uniform  between  inside  shoulders  of  main  traveled  way  except  for  special  design. 
SURFACING;    See  plans  (or  quontitie*. 
DRAINAGE:    Use  18  "or  24"  culverts  if  required. 


REVISED 

EFFECTIVE 

3///72 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  II 


DWG.  NO. 
102 


U-TURN  MEDIAN  OPENINGS  ON 
CONTROLLED  ACCESS  HIGHWAYS 


 ADMINISTRATOR-ENeiNEERINe  DIVISION 


ALL  LANDINff 
"STRIPS  TO  BE 
"SLOPED  0.03' 
"PER  FOOT  FOR 
"DRAINAGE 


25.0  MIN.  FOR 
REGULAR  APPR. 


ALL  LANDING^ 
STRIPS  TO  BE 
SLOPED  0.03'  : 
PER  FOOT  FOR  - 
DRAINAGE^ 


rSEE  PLANS  FOR  SURF, 


DITCH  GRADE -y^ 


6-i- 


DITCH  GRADE 


TYPICAL  SECTION  AT  25'  DITCH  LINE 


FOR  DRAINAGE- PIPE  AS  NECESSARY 


rz 


24.0' 


-SEE  PLANS  FOR  SURF. 


TYPICAL  SECTION  IN  THOROUGH  FILL 

USE  6:i  SLOPE  FOR  FILLS  OF  5'  OR  LESS 


GRADE  OF  APPROACH  NOT  TO  EXCEED  10%  UNLESS  TRAFFIC  VOLUME 
AND  COST  INDICATE  SUCH  TO  BE  JUSTIFIABLE. 

APPROACHES  TO  BE  CONSTRUCTED  TO  FIT  LOCAL  CONDITIONS,  BUT  IN 
SUCH  MANNER  AS  TO  MINIMIZE  TRAFFIC  HAZARD  AND  AFFORD  SAFE  AND 
COMMODIOUS  ENTRY  AND  EXIT  OF  TRAFFIC  TO  AND  FROM  MAIN  ROAD. 

WHERE  IT  BECOMES  NECESSARY  TO  60  BEYOND  RIGHT-OF-WAY  LINES, 
WRITTEN  PERMISSION  SHALL  BE  SECURED  FROM  PROPERTY  OWNER  IN  ALL 
INSTANCES. 


REVISED 

EFFECTIVE 

STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  20 


owe.  NO. 
103 


APPROACHES 


ADU(NISTRATOR-ENeiN£ERINe  DIVISION 


ONE  WAY  TOAfFIC 
ON  TWO  LANE 
DWG.  208 


TWO  LANE  TO 
FOUR  LANE 
OWG.  206 


FOUR  LANE  TO 
TWO  LANE 
DWG.  20S 


EOUIPMENT 
ENTERING 
DWG.  208 


FOUR  LANE 
TWO  LANE 
OWG.  209 


TWO  LANE  TO 
FOUR  LANE 
DWd  206 


-EOUIPMENT 
"CROSSING 
DWG.  208 


/ 


TWO  LANE 
DWG.  204 


SINGLE  LANE 
CM  DIVIDED 
ROADWAY 
DWa  206 


TWO  LANE  CROSSING 
FOUR  LANE 
OWGl  204 


BEGINNING  AND 
ENDING  SIGNING 
ON  THIS  SHEET 


BEGINNING  AND 
ENDING  SIGNING 
ON  THIS  SHEET 


INDEX -TYPICAL 
CONSTRUCTION  AREAS 


r 


ENO  G20-2 
COWaTRUCTtOW     5'-0"X  2'-0' 


CUD  PROJECT 


QgWFRAL  NOTTS 


NO  CONSTRUCTION  SHAU.  COMMENCE  ON 
THE  PROJECT  UNTIL  NECESSARY   CON  - 
STRUCTION    WARNING  SIGNS,  DEVICES  AND 
MARKINGS  ARE  IN  PLACE  AND  APPROVED 
BY    THE  ENGINEER. 
ALL  SIGNS  AND  BARRICADES  REQUIRED 
FOR  A  CONSTRUCTKW  PROJECT  (EXCEPT 
AS  NOTED}  SHALi.  BE  FURNISHED  AND 
INSTALLED   BY  THE  CONTRACTOR. 


THE  620-1  SIGN  SHALL  BE  USED  IF  PROJECT 
LENGTH  IS  TWO  MILES  OR  MORE,  BUT  MAY 
BE  DELETED  ON  MINOR  PROJECTS.  MOUNT 
C20-I  AT  OR  NEAR  THE  BEGINNING  OF  PROJECT, 
SO  AS  NOT  TO  INTERFERE  WITH  THE  ACTUAL 
CONSTRUCTION  AREA.  THE  620-2  SHALL  BE 
LOCATED  WITHIN  500'  OF  THE  ACTUAL  WORK  AREA. 


ALL  SIGNING    AND  TRAFFIC  CONTROL 
DEVICES  SHALL  CONFORM  TO  THE 
'MANUAL    ON    UNIFORM    TRAFFIC  CONTROL 
DEVICES    FOR     STREETS    AND  HIGHWAYS,' 
LATEST    EDITION.  AND  MONTANA  DEPARTMENT 
OF  HIGHWAYS  'STANDARD  DRAWINGS.' 

ALL  SIGN  LOCATIONS  ARE  APPROXIMATE 
AND    SHOULD    BE  ADJUSTED  TO  FIT  FIELD 
CONDI  TIOMS. 


DELINEATOR  SPACING  FOR  TWO  LANE  AND 
FOUR  LANE  ROADS  APPROACHING  CONSTRUCTION 
AREAS  AND  SPACING  T>1ROU0H  CONSTRUCTION 
AREAS   SHALL  BE    ACCORDING    TO  SIGNING 
STANDARD  DRAWING  NUMBER  242.  SPACING 
MAT  B£  REDUCED  AS  DICTATED  BY  FIELD 
CONDITIONS. 

EXISTING  PAVEMENT  MARKINGS  SHALL  BE 
OaUTHRATED  WHERE  IMEY  CONFLICT  WITH 
TRAFFIC  MOVEMENT  THROUGH  CONSTRUCTION 
AND  DETOUR  AREAS 

THE  APPROPRUTE  SWMHG  STANDARD  TO  BE  USED 
FOR  A  PARTICULAR  WORK  AREA  SMALL  BE 
DCTERMIHED  BY  THE  ENGINEER. 

DESIGN  DETAILS  OF  SIGNS  ARE  FOUND  IN  THE 
LATEST     EDITION     OF  THE  FEDERAL  HIGHWAY 
AOHINISTRATICN    MANUAL  '  STANDARD  HIGHWAY 
SIGNST  SIGNS  LARGER  THAN   THOSE  DETAILED 
SHALL  BE  INCREASED  IN  SIZE  PROPORTIONATCLT 

THESE    CONSTRUCTION    StGNUM  STANDARDS 
ARE    TO    SERVE  AS  A  MINIMUM  GUIDE 
FOR    TYPICAL  MAJOR  CONSTRUCTION  OfERATIONB. 
REDUCED  SIGNING  REQUIREMENTS  MAY  BE 
PERMISSIBLE  FOR  MINOR  PROJECTS  AND 
CONSTRUCTION  OPERATIOHS  WITHIN  THE  UNITS 
OF  A  MAJOR  WORK  AREA.  SEE  PARAGRAPH 
6B-22  OF  THE  "MANUAL  ON  UNIFORM 
TRAFFIC  CONTROL  DEVICES.' 


REGULATORY  SIGNS  (R2-I  a  R2-5a) 
SHALL  BE  REQUIRED  ONLY  WHEN  WORK 
AFFECTS    TRAFFIC  OR  IS  WITHIN  SOFT 
OF  THE  ROADWAY 


BEGIN  PROJECT 


ROAD 
CONSTRUCTION 
NEXT  2  MILES 


CONSTRUCTION  AREA 

BEGIMNIMC    AWn    FWniNG  SIBMlun 


ffgWSED 
EFfCCTIVe 


NEW 


STANDARD  ORAWINe 


REFERENCE: 
STANDARD  SPEC. 
SECTION  NONE 


owe.  NO. 

eo3 


CONSTRUCTION  SKSNINC  STANDARDS 


r 


c 


r 


c 


c 


c 


m 


100' 

I  100' 


1 


R4-7aR  or  L 


TWO  WAY 
SINGLE  LANE  TRAFFIC 


1.  WINDROWS  SHALL  BE  MARKED  WITH  VERTICAL 
RANQS.  VP-I  RIGHT  OR  LEFT.  AS  REQUIRED. 
FOLLOWING  THE  APPROACH  TREATMENT.  VERTICAL 
PANELS  SHALL  BE  SPACED  AT  400'  THROUGHOUT 
THE  ENTIRE  LENGTH  OF  THE  WINDROW. 

2.  TWO  12"  XE"  ORANGE  FLAGS  SHALL  BE  MOUNTED 
ON  ALL'KEEP  RIGHTtLEFTl"  SIGNS  USED  AT 
WINDROWS  FLAGS  SHALL  BE  MOUNTED  SO  THEY 
WILL  BE  HIGHER  THAN  THE  SIGN  FACE. 

1    IF  A  WINDROW  IS  NOT  BEING  WORKECk  VERTICAL 
PANELS  MUST  BE  IN  PLACE. 

4.     SEE  STANDARD  DRAWING  NO  209  FOR  TYPICAL 
PORTABLE  SIGN  MOUNTING. 


CHANNEUZINO  DEVICES 


TWO  ORANGE  FLAGS  SHALL  BE  MOUNTED  ON 
ALL  WII-15  SIGNS.  FLAGS  SHALL  BE  MOUNTED 
SO  THEY  WILL  BE  HIGHER  THAN  SIGN  FACE 
AS  SHOWN.  FLAGS  SHALL  BE  12  "X  12"  MINIMUM. 


*  SEE  NOTE  NQ  4 


W20-I 
48"X4« 


TYPICAL  WINDROW  SIGNING 


SIGNING  FOR  LANE  CLOSURE 


EQUIPMENT  CRO-S-SINC 
IN  CONSTRUCTION  ARFA 


SIDE  ROAD  APPROACH  SIGNING 


4S  M.PH.  SPEEDS  a  GREATER 
40  M.PH,   SPEEDS  a  LESS 


WS%'60 


L-  MINIMUM  LENGTH  OF  TAPER 

S  ■  NUMERICAL  VAUJE  OF  POSTED  9FEE0  UMIT 

PRIOR  TO  WORK  OR  PERCENTILE  SPEED 
W-  WIDTH  OF  OFFSET 


"^SPAaNG  OF  CHANNELIZING  DEVICES  IN  FEET 
IS  EQUAL  TO  POSTED  CONSTRUCTION  ZONE 
SPEED  IN  MILES  PER  HOUR. 


REVISED 

NEW 

EFFECTIVE 

STANDARD  DRAmiNe 


REFERENCE : 
STANDARD  SPEC 
SECTION  NONE 


owe.  NO. 
208 


CONSTRUCTION  SIGNINO  STANDARDS 


c 


FOR  CONSTRUCTION 

SIGNING  ONLY 


2".4"ii5e'  

,6'-0'  to  It-ff 


«5 


48"»  60" 
REGULATORY 


48  1 60 
REGULATORt 
BACK  TO  BACK 


5/16  CARRlAOe  BOLT.  WUHCR, 

UXKWASHER  a  NUT 


3/16'  HEX  BOLT, WASHERS. 
LOCKWASMER.  a  NUT 


1500  r[y 

4 — — 

SC'ilZ*  »Mt«t  olgm  plot*  HiHl  Uock  ■•fw.d 
on  rariacloruad  orong*  background.  S«« 
fHWA^imdord  Kigtiwoy  Sign^  manual, 
fat  detail*  of  ditlvic*  lagindt  and 
cMwtniction  Atiacii  «lth  4  mtlol 


SIGN  FASTENING  AND 
BACK  BRACE  DETAILS 


Oitlonc«  plates  moy  b«  inadt  for   SOOft,  lOOOft, 
ond  ISOOfi   and  b*   altacned  to  any  of  tht 
following  signs 


W20  -  4 
W20  -  5 
*20  -  7 


ROAD  CLOSED 
ONE    LANE  ROAD 
RIGHT  LANE  CLOSED 
f L AGMAN 


2  3 

■o  b 


3"  9  Pol 


TYWCAL    SION  MOUHTIHG 


I.  Ltngtht  of  post!  or  poles  tholl  bt  dtTarminad  by  thi  cnglnMr 
whtn  construction  ttakss  ora  set. 

Z.  Posts  and  poles  shall  be  drilled  for  breakaway  if  larger  posts 
art  required  due  to  l^igh  wind  oreos.  ( see  sId.  dwg.  228) 

3.  Round  potts  shall  require  a  2'x4''xl2'  citat  to  be  noiled  (use 
two  I6d)  12"  from  the  bottom  of  eoch  pole. 


FRONT  TYPICAL  PORTABLE  SIGN  MOUNTING 

Vertical    alignmanl  of  signs  shall  bt  within 


SIDE 


degrees  of  plumb. 
(  1"  in  one  foot  ) 
Material  acceptable  for  portable  sign  trameworit  is  wood, lightweight 
yeilding  metal,  and  approved  plostic  pipe.  Wood  used  in  fromework 
for  portable  signs  sholl  not  exceed  2'x4"  In  size,  but  shall  be 
standard  grade  (No.2)  or  belter  S4S  lumber. 


CONSTRUCTION 


SIGN 


DETAILS 


4/20/7B  MAY  1983 


EFFECTIVE    4/20/78  jt/V^ 


STANDARD  DRAW/NG 


REFERENCE 
STANDARD  SP£C. 
XCTION  NONE 


DWG.  NO. 
209 


CONSTRUCTION  SIGNING  STANDARDS - 
ERECTION  AND  SIGN  DETAILS 


B(I)-R 


B(n)-R 


3'-6- 


B(m)-L 


,                      L- 4' MINIMUM  , 

Mo" 

I'-KJ" 

5'-0' 

PORTABLE  BARRICArFS 


NOTES: 


1.  MARKINGS  FOR  BARfXCAOE  RAILS  SHALL  BE  ALTERNATE  ORANOE  AND  WHITE  STRIPES 
6  WIDTH  AND  SLOPING  DOWNWARD  AT  AN  ANGLE  OF  «S  DEGREES  IN  THE  DIRECTION 
TRAFFIC  IS   TO  PASS.  RAILS   LESS    THAN  3  FEET  LONG  SHALL  HAVE  4  INCH  WUE  STRIPES. 

2.  THE  ENTIRE  AREA  OF  ORANGE  AND  WHITE  SHALL  BE  REFLECTORIZED  WITH  A  MATERIAL 
THAT  HAS  A  SMOOTH,  SEALED  OUTER  SURFACE  WHICH  WILL  DISPLAY  THE  APPROXIMATE 
SIZE,  SHAPE    AND  COLOR  DAY  AND  NIGHT 

3.  THE  PREDOMINANT    COLOR  FOR  OTHER   BARRICADE    COMPONENTS    SHALL  BE  WHITE.  EXCEPT 
THAT  UNRklNTED    GALVANIZED  METAL  OR  ALUMINUM    COMPONENTS    MAY  BE   USED  FOR 
BUNT  SEE  SECTION    M- 2B0.02( 4  a  8 )  OF  STANDARD  SPECIFICATIONS. 

4.  MATERIAL   ACCEPTABLE    FOR   BARRICADE    FRAMEWORK   IS    WOOD,  LIGHTWEIGHT  YIELDING 
METAL,  AND  UCHTWBOKT   YIELDWG  PLASTK.  WOOD  USED  IN    FRAMEWORK    FOR  BARRICADES 
i"*tto'*?'  EXCEED  2"x  4"  IN  SIZE ,  BUT  SHALL  BE   STANDARD  GRADE  (  NO.  2  )  OR 
BETTER   S  4  S  LUMBER. 

^  BARRTCADES  ARE  TO  RACE  TRAFFIC  FROM   TWO  DIRECTIONS.  STRIRNG    ON  THE 

FRONT  AND  REAR   SIDES   WILL  BE  REQUIRED 

E  BARRICADES  OR  VERTICAL  HWIELS  DESIGNATED "  R "  SHALL  BE  PLACED  TO  THE  RIGHT  SIDE 
OF  APPROACHING  TRAFFKX 

7     SANDBAGS  OF  SUFFKaENT  WEIGHT  SHALL  BE  USED  TO  HOLD  BARRICADES    IN  PLACE 


S"  WHITE  REFLECTORIZED 
BAND. 


IS  LBS.  MIN. 
WEIGHTED  BASE 


-1^     |«-  31/2' 


28' MIN. 


,  3"  D|/L  REFLECTORS  OR 
(2)  3  BANDS  OF  WHITE 
REFLECTORIZED  MATERIAL. 


18  LBS  MIN. 
WEIGHTED  BASE. 


REFLECTORIZED  FLUORESCENT  ORANGE 
STANDARD  DESIGN 


CONES 


REFLECTORIZED  FLUORESCENT  ORANGE 
AS   APPROVED  BY 
PROJECT  MANAGER 

FLEXIBLE  GUIDE  POST 


#      EFFECTIVE  APRIL  1. 1986,  ALL  CONES  SHALL  BE  A  MINIMUM  OF    26  INCHES  IN  HEIGHT  AND 
GUIDE  POSTS  A  MINIMUM  OF  42  INCHES  IN  HEIGHT. 

ALL  REFLECTORIZATION   SHALL  BE  WHITE. 

PRIOR   TO  THAT  DATE,  CONES  SHALL  BE    A   MINIMUM   OF   IS  INCHES    AND  GUIDE  POSTS 
AMIWMUM  OF  36    INCHES    IN   HEIGHT  DEVICES  USED  IN  THE   INTERIM    SHALL  BE 
GROUPED   FOR  SIMILAR   APPEARANCE   AND  EFFECT 


REFLECTORIZED  WHITE 


lo'-or 


Vp-fR         REFLECTORIZED  ORANGE 

VERTICAI  R!\NFI 


REFLECTORIZED  ORANGE 


REFLECTORIZED  WHITE 


SEE  NOTE 

REFLECTORIZED  WHITE 


DRUMS  OR  PANE!  .9 


FILL.  I 
AND  IN  PLACE. 


36*  HIGH  MIN.  -  18'  WIDE  MIN. 
1/4  OF   DRUM.    WITH    SAND     TO   HOLD    DRUM  UPRIGHT 


THERE  SHALL  BE  AT  LEAST  THREE  ORANGE  AND  TWO  WHITE  STRIPES 
ON   EACH     DRUM.    STRIPES     MAY    VARY    FROM     4   TO  8    INCHES  IN  WIOTR 


CHANNELIZING  DFVirF.q 


REVISED 


EFFECTIVE 


NEW 


STANDARD  DRAWINB 


REFERENCE: 
STANDARD  SPEC 
SECTION  NONE 


DWG.  NO. 
110 


CONSTRUCTION  SIGNINB  STANDARDS  - 
BARRICADES 


c 


NOTES 


I.    If^tormaiiori   contained  herein  is  Ihe  recommentJed  cleoronces  and 
mounling  haights  Ihoi  sholl  be  used  when  plocing  oil  signs. 
For  Regulotory,  Wofninq,  ond  Route  Marker  Signs,  and  fheir 
assemblies,  on  highwoys  other  than  Inlerstota: 

a)  ,  diagroms  iocoted  in  column  (T)  sholl  Oe  used  when  placing 
these  signs  in  slondord  RURAL  conditions  ;  column  (g)  shall  be 
used  when  plocing  these  signs  Behind  Guord  Roil  in  RURAL  conditions , 
column  (3)  shall  be  used  when  placing  these  signs  in  URBAN  condi- 
tions where  there  is  odequote  cleorance  and  sidewalk  width. 

b)  .  where  sidewolk  width  is  limited  in  URBAN  condilions.  see  Signing 
Standard   Drawing  No .  227   for  plocemeni  details. 

I.   Fof  Regulatory  (AH  Others)  .  Warning  ,  and  Route  Marker  Signs,  ond 
Iheir  assemblies,  on  Inlersrate  Highways  .  the  cleoronce 

should  be  20'  from  edge  of  pavement  in  column  (T)  tor  standord 
RURAL  conditions.    The  clearonces  listed  tn  columns  (g)  ond  (3) 
shall  remoin  as  shown  , 

-  For  Gu'de  Signs,  and  their  ossemblies  ! 

0),  the  diagrams  located  obove  shall  be  used  when  placing  these 
signs  in  Ihe  given  RURAL  conditions. 

b).  for  plocemeni  of  these  signs  in  URBAN  conditions,  see  the 
Sign  Location  and  Specification  Sheets  in  the  Signing  Plons  for 


c).  the  moKirnum 
in  any  condition  . 


cleorance  of  these  signs  shall  not  exceed  35' 
□  rowing  No.  220  for  moonting  heights. 


5.  Signs  to  Be  mounted  within  the  city  limits,  in  0  sidewolk  and  curb 
orea.  sholl  be  mounted  so  os  to  hove  the  proper  cleoronces,  although 
Ihe  post  shall  not  conflict  with  Ihe  main  wolking  orea  of  Ihe  side  - 
walk  or  with  doorways  or  windows  0*  odjaceni  buildings.  The  ewct 
location  of  these  sign  tnstollalions  shall  ba  determined  by  the 
engineer  Various  offset  type  mounlings  ore  detailed  in  Signing 
Stondord  Drawing  No.  227. 


REVISED 

4/1/79 

SEPT  1983 

EFFECTIVE 

6/1/79 

ADMINISTRATOR  -  ENGINEERING  DIVISION 

SIGNING 
STANDARD    DRAWING    NO.  215 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
TYPICAL  SIGN  CLEARANCES  AND 
MOUNTING  HEIGHTS 


TYPICAL  APPROACH  ROAD  SIGNING 


6'  Min.  from  shoulder,  or  if  none, 
l2'Min.  from  edge  of  troffic  lane. 


Rl-I 
30"x3O"Min 


Route  Marker (s) 
(If  used) 


note: 

Place  Rl-I  Sign  at  the 
beginning  of  curb  radius,  or 
shoulder  radius,  or  4  feet  mln 
In  advance  of  the  marked  or 
unmarked  Crosswalk , 


Delineators 


Rl-I 

30"x30"  Mln. 


RURAL 


R  l-l 
30"x30"  Min. 


Route  Marker  (s)- 
(If  used) 


r 

Min. 

Marked  Crosswalk 


— 1  ^ 

10'  - 100' 

^^^jjs^  Edge  of  Traffic  Lane 

Edge  of  Shoulder 
Unmarked  Crosswalk 


10'  - 100' 


URBAN 


Route  Morker(s) 
(If  used) 


Rl-I 

30"x30"  Mln. 


REVISED 

<2///7S> 

EFFECTIVE 

O/'  /79 

SIGNING  STANDARD 
DRAWING  NUMBER  216 


TYPICAL 
RURAL  AND  URBAN 
APPROACH 


APPROVED/ 


ISTRATOR -ENGINEERING  DIVISION 


MEDIAN  U-TURN  SIGNING 


MCTE5: 

1.  For  Median  Widths  of  76  feet  or  less,  the  R4-I4 
Signs  shall  be  mounted  back  to  bock.  They  shall  be 
ploced  at  the  centerline  of  the  Median  and  on  the  side 
of  the  U  -  Turn  away  from  the  nearest  interchange. 

2.  For  Median  Widths  greater  than  76  feet,  the 
R4-I4  signs  shall  be  instolled  separately  on  both 
sides  of  the  U-Turn  at  clearances  specified  in  the 
Sign  Location    and  Specifications. 

3.  For  openings  though  Median  Guard  Rails,  the 
sign  post  shall  be  placed  in  line  with  the  Guard 
Rail  Posts. 


SIGNING  STANDARD 
DRAWING  NUMBER  217 


MEDIAN  U-TURN  SIGNING 


REVISED 

EFFECTIVE 

APPROVED: 
BY 


AOMIHISTRaTOR-ENGlNEERIHe  DIVISION 


ALUMINUM    SHEET  INCREMENT 
GUIDE   SIGN  DETAILS 


l8'-0'  Mo«.  Sign  Width   lor  2  Ptili 


I—'         b  ■  Sinn  Width 


RIVET  SPACINfl  nfTAH 
NOTE: 

RiveU  at  6"  alternate  cenltrt  on  horiionlot 
txlrudad  T-Secl)on. 

Riwets  doubled  (both  o(  titrudtd  T- 
ScclkMi)  at  horizontal  and  vtrticol  jotnit  in  ttn»1 
oluminum    foce   and  ol  cndi  of  extruded    T- »«ctton. 


Shttt  alum, 
panel  —  


Alum  poet  clip 
(each  eide  of  poet) 


^  Rtvet  before' 
upMt 


^jMoE  hole--^ 


EXTRUDED   "T "  SECTION 


NOTES  GENERAL 

ALL  HORIZONTAL  JOINTS  SHALL  OCCUR  AT 
A  "T"  SeCTKJN. 

NO  SPLICES  ARE  ALLOWED  IN  EXTRUDED 
"T"  SECTIONS. 

ALL  SCREWS,  BOLTS,  AND  LOCKWASHERS 
SHALL  BE  OF  ALLJMINUM  AtLOf,  STAINLESS 
STEEL,  OR  CADMIUM   PLATED  STEEL. 

ONLY  ALUMINUM   RIVETS  SHALL  BE  USED. 


NOTES 


ALUMINUM  SIGWS 


1.  ALL  ALUMINUM  SIGNS  SHALL  CONFORM  TO 
SECTION  68,  ART.  M-320.0t(a)  S  M-320.0Z(A)  OF 
THE  STANDARD  SPECIFICATIONS. 

2.  SIGNS  LESS  THAN  4'-0'  HIGH  AND  G'-O" 
LONG  SHALL  BE  MADE  OF  A  SINGLE  SHEET  OF 
ALUMINUM. 

3.  SIGNS  UP  TO.  AND  INCLUDING,  6'-0'  HKH 
SHALL  HAVE  NO  HORIZONTAL  JOINTS.  AND  NO 
SHEET  SHALL  BE  LESS  THAN  t'-6'  WIDE. 

4.  SIGNS  OVER  6'-0'  HIGH  MAY  HAVE  HORI- 
ZONTAL AND  VERTICAL  JOINTS,  HOWEVER,  NO 
SHEET  SHALL  BE  LESS  THAN  I'-S"  WIDE  OR  l'-6" 
HIGH. 

5.  TIGHTEN  POST  CLIP  NUTS  TO  223  IN/LB 
TORQUE  USING  DRY,  CLEAN  THREADS, 

PLYWOOD  SIGNS 


PLYWOOD    SHEET  INCREMENT 

GUIDE  SIGN  DETAILS 


i 


1.  ALL  PLYWOOD  SIGNS  SHALL  CONFORM  TO 
SECTION  ae,  ART.  M-320.0I  (C)  ft  M-320.02  (B)  OF 
THE  STANDARD  SPECIFICATIONS. 

2.  SIGHS  4'-0'  HKH  OR  GREATER  SHALL  HAVE 
NO  PANEL  LESS  THAN  4"-0"  IN  HEIGHT. 

3.  SIGNS  UNDER  4'-0'  HIGH  SHALL  NOT  HAVE 
HORIZONTAL  JOINTS. 

4.  SIGNS  WITH  WIDTHS  THAT  ARE  NOT  IN 
MULTIPLES  OF  4'-0"  SHALL  HWE  000  PANEL  ON  INSIDE 
EDGE. 

5.  FOR  SIGNS  OVER  lO'-O'  IN  HEIGHT.  THE  FULL 
HEIGHT  MAY  BE  OBTAINED  WITH  PANELS  HAVING  A 
FACTORY  SCARFED  JOINT  IN  LIEU  OF  USING  STANDARD 
LENGTH   PANEL  AS  SHOWN. 

6.  NO  INDMOUAL  PANEL  SHALL  BE  SMALLER 
THAN  I'-S"  WIDE    BY  4"-0"  HIGH. 

7.  PUfWOOD  SIGNS  SHALL  BE  MADE  OF  ONE  PIECE  OF  PLYWOOD 
UNLESS  THE  PLANS  SPECIFY  OTHERWISE  FOR  SPEQAL  DESIGN  SIGNS. 


le'-O  Mux.  3lqn  Width    Fof  2  Poet» 


4-0"  4'-0"  4-0'  4'-0" 

 1  1  


4'xl2'  panels 

77 


May  olio  use  4  xl2  pani 
 b'  eign  width 


DETAIL  OF  ALUM. 
CLIP  PLACEMENT 


Point  oil 


DETAIL  A  (VtrlicQl  ioinl) 


DETAIL  B  (Horizontol  ioint) 


WIND  BEAM  CHART  {PLYWOOD} 

WIND  BEAM 
SPACING  'A* 

MAXIMUM  WIDTH  (b) 

2  POST 

3  POST 

t'  -8" 

18' -0 

27'  -  0" 

I'  -  10" 

17^0" 

25'  -  8" 

2'  -  0" 

16'  -6" 

24'  -  8" 

2'  -  5" 

14'  -  9" 

22'  -  0" 

3'  •  0" 

13'  -  6" 

20'  -  0" 

3'  -  6" 

12'  -  6" 

1 8'  *  6" 

WIND   BEAM   CHART  (ALUMINUM] 

WIND  BEAM 

smciNG  'A- 

MAXIMUM  WIDTH  (b) 

PLATE 
THICKNESS 

2  POST 

5  POST 

r  -  6" 

18'-0" 

27'- 0" 

.063" 

r  - 10" 

17' -0" 

25' -8" 

.080" 

Z-o- 

16'-  6" 

24'-  8" 

.080" 

2'-6" 

14'- 9" 

22'-o" 

.100" 

3'-0' 

l3'-6" 

20'-0" 

.125" 

7/16    Alum.  Sleeve  Nut 
for  1/4"  UN.C. 
nttall  before  applying 
reflective  (heeling. 
Drill  5/16"  0  hale. 


DETAIL  OF  CLIP 


NEVISED 

JUNEI9a3 

EFFECTIVE 

^  n  /7J5 

APPROVED 


ADMINISTRATOR  ■-  ENGINEERING  DIVISION 


JEERING 


SIGNING 

STANDARD      DRAWING   NO.  219 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
GENERAL   GUIDE  SIGN 
CONSTRUCTION  DETAILS 


c 


See  Signing  Standard 
Drawing  No.  215  for  "L". 


7-0"  Mourttir)g  Height 


B'-Cf  Moulting  Heigtit 
when  Secondary  Sign 
is  nvHiited  below  Major 

5'-0'  McuiNng  Hiiihl  on 
Intwitat*  OuUt  Signs  whm 
"L*  It  20'  or  wotar. 


Poll  SpQCing 


2  Post  ■  .60x  b  ot  Sign 

3  Poit  - .  35i  b  of  Sign 
Whsra  3  potti  arc 

required  the  center  poet 
shall  be  designatei^  post 

X  post 


J 


NOTE: 

I.  Mounting  systems  shown  ore 
typical.  Other  syslemi  may  be 
approved  by  (he  engineer. 

Z  All  steel  hordwore  shall  be 
golvanlied,  ilolnleis  or 
cadmium  ploied. 


GUIDE  SIGN  MOUNTING  DETAILS 


Plywood  or 
■tiMt  aluminum 
sign  foc«. 


3/8'  Alum.po$t  clip  bolt, 
(lot  washer  and  lockout 


3.  Top  half  of  pole  to  be  gained 
according  to  Ihs  table  on 
Standord    No.  228. 

4.  Type  of  posts  and  foundations 
will  be  noted  In  signing  quonlMles. 


Plywood    signs  moy  be  mounted  directly  to  wood  poles,  when  those 
poles  ore  specified  in  (he  plant,  by  bolting  through  the  sign  plate 
□nd  the  pde  with  cadmium  ptoted  bolls  as  required  by  the  standonjs 
and  design. 


Alum  post 
clip  each 
side  of  post 


STEEL  POST 


Vb  Strop 


TREATED  TIMBER  POLE 


2V2x3'/2xVi6x87 
Eoch  side  of  post 
TREATED  TIMBER  POST 


SHEET  ALUMINUM  OVERLAY 


)-  '/I'e  BOLT  OR  RIVET 


EXISTING  SIGN  FACE 


SHEET  ALUMINUM  OVERLAY 


EXISTING 

PLYW30D  -RJ 


^le  BOLTS 
OR  RIVETS- 


^0.040"   (FOR  ALTERNATE  SEE  NOTE  4) 

Existing  Plywood  Signs 


BOLTS    OR  RIVETS 


NOTES 

1.  All  raised  letters,  numerals,  symbols,  and  borders 
to  be  replaced  shall  be  removed,  and  sign  face  shall 
be  thoroughly  cleaned  before  overlaying. 

2.  Letters,  numerals,  symbols,  and  borders  shall  be 
type  "C"  cutout  unless  otherwise  specified  and  shall 
be  applied  to  the  background  sheeting  prior  to  field 
application  to  the  sign. 

3.  The  size  of  all  guide  sign  overlays  and  legend  must  be 
verified  by  the  Engineer  prior  to  fabrication. 

4.  Adhesive  backed  sheeting  may  be  used  as  an  alternate 

if  prefabricated  to  a  minimum  thickness  of  0.005  inches  and 
constructed  of  preopplied  reflective  sheeting  on  adhesive - 
becked  aluminum.  Adhesive-bocked  overlay   sheeting  shall 
be  applied  when  air  and  surface  temperature  Is  above  50°F(I0''C). 

5.  Reflective  sheeting  intensity  shall  be  engineer 
grode  and  meet  the  requirements  of  the  Standard 
Specifications,  unless  otherwise  specified. 

6.  All  materials  shall  be  applied  in  accordance  with 
the  manufacturers  specifications  and  recommendations. 
7     See  Standard  Specifications  for  oddifionol   require  - 
ments. 


'/IS    RIVET  -(J] 


''16  RIVET  


EXISTING  SIGN  FACE- 


\f,     RIVET  -( 


SHEET  ALUMINUM  OVERLAY- 


(FOR   ALTERNATE  SEE  NOTE  4)  0.040"— h 


-EXISTING 
ALUMINUM 


Existing  Aluminum  Signs 


'7,6  RIVETS 


8.  Aluminum  Alloy  shall  be  6061  -T6.  All  aluminum  shall  be  conversion 
coated  with  a  process  such  as  Alodine  1200  (or  equal),  rinsed  and  dried  thor- 
oughly.    If   shall  be  protected  from  sol'  by  acceptable  methods. 

9.  Overlay  of  signs  may  require  removal  from  the  posts  to  avoid  projecting  bolt 
heads  Warning  and  regulatory  signs  to  be  overloyed  shall  be  left  undisplayed  for  not  more 
fhan  one(l)hour  during  daylight,  and  Guide  signs  shall  be  left  undisplayed  for  not 
more  than  ten(IO)  hours  during  daylight.  Signs  to  be  overloyed  shall  be  totally 
operational  during  darkness. 

10.  Overlays  smaller  than  4'-0"x6'-0"  shall  be  overloyed  with  one  panel  of  material. 
Seams  necessary  in  lorge  overlays  shall  hove  rivets  or  bolts  spaced  as  shown  on 
this  drawing  and  placed  parallel  to  and  no  more  than  6"  laterally  from  the  seam. 


REVISED 

NEW 

EFFECTIVE 

STANDARD  DRAWING 


reference; 
standard  spec. 

SECT/ON    M  -320 


DWG  NO. 

221 


SHEET  ALUMINUM  OVERLAY 


Al>t>l>6vtD  ),  '  77  ^ 


AOMIN/STRATOR-ENGINEERWG  DIVISION 


PROCELDURL    FOR  BAfiE 
CONNECTION  ASSEMBLY  ^ 


Sign  foca 

Friction  russ  Plots 
shop  ass^Tib/e  with 
slois  towarcl  tetss. 


—Qoff-om  of  sign 
1^    Saw  cut 


t.  Ajjcmfc/e    post    fo  stub  v>.ith  bolts  n. 
fla  t    washar    bsf-tvc^n  plahss. 
Shirn   as   r^^uir»ei  to  plumb  post. 
Tigtitan    bolts  in  o  systematica  ardar 
prcscH bed   toz-quc-    (See  Table}. 


Bet's  led  <A/ashers  For  S3x 
54.7.7,  SS.IO.O,i  M4-I3 
Cut  flange  anci  ive6. 


Loaaen  eoc/i  loo  It  and  reti^hten 
/"or-que  in  the.  san^e  ordvr  cts  o/-/< 
DO   NOT  OVCRTIGHTEN. 

«irecr<^S  at  junction    with  nui 
inf  nut  loosening. 


to  pre  acr  ihed 

inal  trgtitening. 


punch    to  pri 


POST  Size 

BOLT  SfZ£ 
(  TORQUl 

DIMENSIONS 

DIMENSIONS 

STL'S 
LENGTM 

PSOJ, 

FTO 
DIA 

BAR  C 
i/Z£ 

A 

e 

c 

0 

e: 

t, 

W 

R 

BACH  WlMt- 

F 

G 

l-i 

J 

L 

tl 

DM 

WA  .  13 
M4  -  (3 

V9"^  z 

"ft.  lb,. 

d% 

5 

/% 

%2 

Z 

4 

Z% 
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4 

/-6 

we  -  /6 
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% 
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%2 
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4-^ 

Z<i 

1  *4 

5a 
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'% 
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2  6 
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7 
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we 
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13 

7h 

t5 
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/ 
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4* 

Z<i 

3^ 

; 

% 

»^ 
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6-6 

3-0 

< 
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9 

72. OO 

WIZ  »  so 

17 

7h 

V6 

5 

) 

75.54 

5^ 

3 

I'i 

^'i 

3'i 

i'4 

5.4Z 

7-6 

3-0 

9 

53  .  5.7 

rorgiye  = 
20  Ft. lbs 

8 

3 

3i 

■u 

I0.37 

3% 

l-i. 

I  « 

Z* 

/•i 
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3-6 

4 
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4 

a. 55 

S4  «  7.7 

8 

3 

*4 

^ 
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10.45 

3 '6 

1 

/% 

Z% 

/'4 

'4 

3-6 

/-6 

4 

4 

11.55 

55  X  10.0 

Z54 
Torque  ' 
'to  Ft.  lbs 

9 14. 

4 

*f 

2 

1 

11.08 

'» 

3 

''^ 

% 

'/4 

3-6 

'-6 

4 

h  6 

5" 

I5.00 

ryPICAL    SIGN  LLE-VATION 


FRICTION 
fOo  no/ 


FUSE   PL/ATE  DET/ML 
»/>7^/«  post  signs') 


:  All  t>e>/fs    ihall  bt  AST/If  mnd  b« 

inJica.'f-inf  daficu(/aad  /me/iea^lny 
u^<*sh«f)//7  accordance  tv/ih    / Jtm 


Plot's,  thickrmts 


2 -bolts  vvlth 
head,  he*  nut,  f  3 

hardened  u/oshers  

eoch  do/A  See  hble  for  l 
bolt  diameter  and  fore^ue^ 


Stub  Past 
of  Foundation  . 


Wo/e  diameter 


FRICTION    FUSE   RLATE  DETAIL 


S+cel    atioll  i-eccive  oneOl  shop  coa+  ood^ 

cifi,  ■  ■    ■■     '  ■     ■    ■  -  ■ 


he    E-TTpIneer-,  S+i-ucfu' 
no  CO  nild  COO+  of 
_       nd    one  Oi  field  coo+  i 
I  Q»   ^ecihed  In  +he   &+or)dor-cj  Specit ico+lona.on  c 

nof  in    con+oc+   wi+h  44-ie  conci-e+e. 
Sfub 


SECTION    A-  A 


SECTION  B-B 


®  SIGN    POST  AND    STUB    POST  DETAIL  "A" 


2-  bolts  ^ifh  hex 
head,  hex  ni/t^  3  wash- 
ers ^ith  each  bolt.  See 
tabic  for  boltdiarncter  ^ 
and  torque 


Shim  betwtrn  Ht. 
To  plumb  posf' 


Direction  of  Traffic 


Notci-    Sacf'ons  shotvn  are  for  installations  on 
right  Shoulder  and  in  gore.   Rlatc  slot  bvfAla 
are  apposite  hand  frorn  fhat  shown  for 
ins tai /lotions  an  left  shouldar. 


Top  of  Foundation 


Stub  Post 


FOUNDATION  DETAIL 


NOTE  :  Ujm  only  tvi^h  tmy/e  pos^  s/^^. 


£  Post  cut 


I'^Z 

I 

(\  R'-i-z  Bolt 
^    dm  * 

Furnish  Z~  .012-  thick  and  2~  .032  -*  thick 
shims  p*r  posf.  Shims  shall  be  fabricated 
frorn  brass  shim  stock  ar  strip  con  forrninq 
to   AST  M  ~  3  36..  . 

SHIM  DETAIL 


NOTES 

SPECIFICATIONS  *-  Montar^a  Staft:  t- 
Standard  Specifications  for  Road  i 
Contiruction  ,  and  any  OTiendment 
PrQi"S'0"s  shall  govern  unless  athsr, 
posts  ond    footings    prepared    in  oCi 

Standard  Specifications  for  Sfructur 
i  ond  Traffic  Signals 


hwaif  Cornmission 
d  Bridge 

thereto,  and  Specia. 
\s  noted.    Design  a* 
rdonce    ^Ith  AkSHTQ 
al  Supports    for  Highvjaij 

"^-"^  edit  -- 


1975 

oncrste  shall  toe    cfoss   A  or  D  Mf/Ht^ 
1  top.    Form  top  IZ  inches  of  founda 
STRUCTURAL  STEEL  <~     For   rmguirtments  governing  structural 
steels  ond  thsir  fabrications,  see  Seotion  43  of  the  Standard 
Specifications.  To  avoid  oyersight.  these  rtiquirements  shal 
be  clearltf   noted  on  the  shop   drawings . 

APPROVAL  *~    Shop   olans  Shall  be  appro<.fsd  bg  the  Stale  a.f 
Montorvi  Department  af  High^ijS    before    faOricotion  is  begun 
PAYMENT-'-     The   unit  price   b.d  per-  pound  far-  steel  posts  '^hall 
be  full  payment  tor  the  steel  posts  and  footings  con^p/et^  m pJacm 
iricluding   all  Concrete,  reinforcing  stcsl,  weldini^,  ^f_cai^tion 
point4  ait mcidenfols    pertaining  thereto .  The  weight  c/f  steel 
posts  shall  be  comp<.tKd  by  taking  the  I'^nqth  r-jf  the  poit 
times  the  nominal  i^eight  per  foot  pluS  the  i^eight  of  the  biec 
anviy  deyice,  fuse  device,  and  sfuCi  post  as  shotvn  in  the  fob's- 

GUIDE  5/6NS*-    For  Guide  Sign  placement  and  details  ,  see  Signing 
Slandard  Drawing  No.  220 


REVtSEO 

10/9/7^ 

3/33 

EFFECTIVE 

e/f/73 

<i,///73 

APPROVED  ^^iaimtZji^^^ 


SUPERVISOR  -  BRIDGE  SECT. 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD  DRAWING   NO.  223 


STATE  OF  MONTANA 
DEPARTMENT  OF  HIGHWAYS 
BREAK- AWAY  a  FOUNDATION  DETAILS 
FOR  MULTIPLE  GUIDE  SIGN  SUPPORTS 

BRIDGE  DRAWING  NO.  SN-2 


^Dir»cfion  of  Traffic 


/foft  :  Tu6tf/ar  pos-fa  are  A 
us*d  for  j/W^A  post 

Soli  wiih  ha*  head, 
hex  nuf  (  3  waih^rj  eocn 
bolt  5**  iobit  for  bolf 
diom*ter  anfj  forqut.  See 
Proetdure  for  Base 
Connection  Asitmbh 


Note+.  All  boHs  sfi-.ll 
£«   ASTM   A  3Z5 


PROCEDURE  FOR  BASE 
CONNECTION  ASSEMBLY 

/     Asjemb/e  posf  fostub  with  bolH  and 
one  fla-t  vwaA*/-  befiveen  places 

2     Shim  as  re^uJrad  to  piumb  post. 


3         Tighten  bo/ts  in  a  systemoAe  ordmr  to 
the  prescribed  torque.  (See  Tab/*). 

4-     Loosen  each  bolt  ani^ ret/^h^n  to 

prescribe  tof^ue  in  the  SOfrte  ord»r  os 
original      tighfeniny.     DO    NOT  O^CRTI^HTCN 


Plata  thickness  • 


5    Surr  threads  ot  Junction  */ith  n*if  using 
a  center  punch  to  prevent  nt/f  /oosening. 


ELEVATION 
SIGN  POST  AND  STUB  POST  DETAILS 


form  f-op  IS'af  foundation 
Shaft 


r  '4   txjr  fo 


JABLL    or  tV£(i5HTS 


FOUNDATION  SHAFT  DETAIL 


Pipe 

Noininol  wvighf 
p«r  fact  of  pip* 

and  Sfub  cos/ 

za.03 

3/fV 

ill 

33.85 

J  -i 

10.79 

36  44 

14.0,2 

5/3/ 

e-* 

IS  97 

ei.S4 

SECTION  A-A 

tab/e  for  Dimensions') 

Sect/ons  shown  ore  for  in stoi/ation  on  riphf^ 
shoulder  and  in  gore.  Plate  slot  bevefs  ore 
Opposite  hand  from  thof  shown  for  inspirations 
en  left  shou/dtr. 

NOTES 

SPtCIFICATIONS*-  t4an tana  State  ttl^hyvay  Commission  Ston^tord  SpecifieoHont  forRoat^ 
and  Bridge  Construction,  andany  amepdmanta  theretu,  and  Specio/ 

Provisions  sha// govern  unlets  otherwise  noted.  Design  of  posts  arxt  fbotinas  prvporwd 
inoccordanct  with  the  AA.S.HTO  standard  Specifications  Par  Structural  Supports 
for  Hiijhwa^  Si^its  Lummaires    and  Traffic     Signals.    1375  £dttion. 

STEEL  PIPE^  Steel  pi£>e  shall  conform  tri  the  rtgfuiremenfs  of  A.S.T.M.  A-S3,Type  E  or  5,0roje  9  or  A  ItO 
CONCRETE  *  Concrete  shall  be  C/oss  A  or  O    with  wood  float  finish  on  top.  Form 

fop  IS  inches  of  fot^nt/af^ion. 
5THUCTURAL  STEEL  »  frtr  re^^ulremants  goiMr/uny  structural  steels  and  their  fabrication, 

see  Section  43  of  the  S  tandard  Specif ications.  To  ovo/t/  oversight;  these  requirements 

stxjil  be  clearly  poted on  the  she^  drowin^s 

APPROVAL^  Shop  plant  shall  be  approved  by  the  Stoff  of  MontoBo,  DepaitmMi  rf  Hig/iwaya 
before  fabrication  is  begun. 

PAYMEt\JT-t-  The  unit  price  bid  per  pound  for  stael  posts  sha//  be  full  payment  for  the 
steel  potts  and  Footings  complete  in  place,  includlnq  all  Concrete,  reinforcing 
Steel,    we-lding,  axcofation,  onei  al/  incidentals   perf^lnini^  thereto-  The  t^en'ghf 
of  steal  posts  shall    be   computed  t><j  taking  *-he  length  of  post  times    fhe  l'3/£ 
no-^inal   weiqht  per  foot  plus  ffie  ^freight  of  the    break-aovau  devices  and  sfi 
shotvn  >n  the  table 

SlfiNjj.^    f°''  Sign  placement  and  details  see  Signing  Standard  Drawings. 
GALVANIZED  PIPF  i-  Shall  be  golvanaed  as  per  ASTM  A- IS  3. 

EAINT  *    Except  OS  otherwise    approved  by  the    £rig,necr.    Structural  Steal 
(I)  shop    coat  and  onsCO  fie/d  coot  of  red  lead  or  basic  lead- s. 

one  (i)    fie/d  caat  af  aluminum  paint  as  opacified  m 


Note:    For  details  of  mounting 
angles  see  Signing  Stanitard 
Drawing  Wo. 2^6  and  below. 


—  Le-ngth  of  posfs 
shov^n  in  SION 
LOCATION  AND 
SPECIFICATIONS. 


TYPICAL   SIGN  ELEVATION 


I horizontal  slot  to 
allow  adjustrni 


Standard  Specifitafiorts, 


all  s 


jrfaaes  not  in  Contact  Mith,    the  concrete 


Threaded  or  Vielded 
water  tight  cap 


BASE  CONNECTION  DATA 

FOUNDATION 

Nominal 
Pipe  Size 

Bplf  Site 
f  Tortfue 

A 

S 

c 

D 

E 

F 

T 

X 

Fooling 
DMmrltr 

Fooi-iitg 
Dtplh 

>■* 

lt"»x  £  V 

Janivf  -  240  lbs. 

«*■ 

Ti" 

;' 

?«" 

i' 

1*' 

1-6 

3-0 

3*" 

a''i 

/" 

V 

7" 

V 

1-6 

3-0 

5-» 

61' 

itC 

/»■ 

4' 

!»" 

$' 

I' 

% 

1-6 

4-0 

Torqua  •  7SO,n.fbx 

74 

II '4 

S' 

9* 

/-6 

4-6 

1 

L  Sign 


thick  shims  f 
fobrtcated  from  brass  shim  sttjcit  c 
strip  conforming/  to  ASTh^  ■  836. 


SHIM  DETAIL 


Notr :  BacAif>9  strip  ihi(.ki^ss=  T or  Wn-' rnan., 
Splice  shall  Dr  in  top  one  half  of  poa/-. 


■X.  roi  r  a, a  ." 

i.'c.'-*  nourihhg  angle  r— H — +-i  ■■■  y 

tu/*en  leci  u/asher(        \       .  «J 

i»    Bolts         lockiuasht>*r^  .  \ 


See  E  legations  for  lerigth 
of  mounting  angles 
^Q*hohi  in  fbrt  Clip 


POST    CLIP  DETAILS 


3/l^\/l-l 


Back  I 


ny    s  trip 


TYPICAL  SPLICE 


REVISED 

IO/9/r4 

8/83 

EFFECTIVE 

e/iiy.s 

C///79 

.■¥//Md 

 SUPERVISOR  -  BRIDGE  SECT, 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


STANDARD 


SIGNING 

DRAWING   NO.  224 


STATE  OF  MONTANA 
DEPARTMENT  OF  HIGHWAYS 
BREAK- AWAY  a  FOUNDATION  DETAILS 

FOR  3"  a  LARGER  SINGLE  PIPE  SIGN  POST 


BRIDGE  DRAWING  NO.  SN- 


Montana  Departnnent  of  Highways,  Standard  Specifications  for  Road 
and  Bridge  Construction,  any  amendments  tliereto,  and  Special  Pro- 
visions shall  govern  unless  otherwise  noted. 

Design  conforms  with  A- A  S  H. TO.  Specif  icotions  for  the  Design  and 
Construction  of  Structural  Supports  for  Highway  Signs. 

Steel  pipe  shall  conform  to  the  requirements  of  A  S.T  M  A-120,  Type 
E  or  S ,  Grade  B. 

Concrete  shall  be  Class  A  or  D  with  wood  float  finish  on  top.  Form 
top  six  (6)  inches  of  foundation. 

Galvanized  pipe  shall  be  galvanized  as  per  A.S.TM.  A-123. 

Painted  pipe  shall  receive  one  (I)  shop  coot  and  one  (I)  field  coot  of 
red  lead  paint  or  Basic  Lead  Silico  -  Chromate  and  one  (I)  field  coat 
of  aluminum  paint,  as  specified  in  the  Stondard  Specif ications,  on 
all  surfaces  not  in  contact  with  the  concrete. 

Shop  drawings  shall  be  approved  by  the  Montana  Department  of 
Highways  before  fabrication  is  begun. 

The  unit  price  bid  per  pound  for  tubular  steel  posts  shall  be  full  pay- 
ment for  the  steel  posts  and  footings  in  place,  including  all  concrete, 
welding ,  excavation,  and  all  incidentals  pertaining  thereto.  The  weight 
of  steel  posts  shall  be  computed  by  taking  the  length  of  post  times 
the  nominal  weight  per  foot  plus  the  weight  of  the  breakaway  device 
and  stub  shown  in  the  table. 


LEMGTH  OF  POST 
SHOWN  IN  SIGN 
LOCATION  AND 
SPECIFICATION 


COUPLING 


PARALLEL  TO  EDGE  OF  ROAD 


TACK  WELD- 
(Top  a  Bottom) 


I'-S"  DIA 
FOUNDATION 


-TACK  WELD 
(Top  a  Bottom) 
-SIGN  POST 


TACK  WELDS  TO  BE 
APPROX.  180°  APART 


Pipe 
size 

Nominal  weight  per 
foot  of  pipe 

Weight  of  each  breakowoy 
device  and  stub  post 

2" 

3.65 

12.67 

2 1/2" 

5.79 

20.13 

For  sign  mounting  detail  see  Signing  Standard 
Drawing  No.  226 


STANDARD  THREADED 
PIPE  COLLAR  COUPLING 


SIGN  POST 


STUB  POST 


COUPLING  SHALL  BE  FLUSH  OR 
-PROJECTING  A  MAXIMUM  OF 
ABOVE  FOUNDATION 


6"  OF  *4  REINFORCING 
STEEL  (TACK  WELDED  TO 
STUB  POST). 


REVISED 

4/1/79 

SEPT.  1983 

EFFECTIVE 

6/1/79 

APPROVED 
BY  : 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD      DRAWING    NO.  225 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
2"  a  2I/2"  0  PIPE  POST 
BREAKAWAY  DETAIL 


c 


TYPICAL  PIPE  POST  MOUNTING  DETAILS 
2"  0  AND  2-1/2"  0  PIPE  3"  0  AND  LARGER  PIPE 


STREET  NAME  SIGN  BRACKET 

FOR  2"0  AND  2  l/2"0  PIPE 


TYPICAL 
MOUNTING  BRACKET  DETAILS 

FOR  2"0  AND  2  l/2"0  PIPE 


TYPICAL  MOUNTING  DETAILS 

FOR  3"0  AND  LARGER  PIPE 


W  3/e"SUDTS 


1/4"  MINIMUM 


SIGN  PANEL 
NEOPRENE  WASHER 


-WZ'a  X  1/2"  MINIMUM  (UNF  20) 
HEX   FLANGE  SCREW 

ALL  MATERIAL  USED  IN  FABRICATION  OF  THIS 
TYPE  MOUNTING  BRACKET  SHALL  BE  CADMIUM 
PLATED  OR  GALVANIZED  STEEL. 
BACK-TO-BACK  SIGN  MOUNTING  SHALL  REQUIRE 
TWO  BRACKETS  WITH  TWO  2l/2"xl/4"  CARRIAGE 
BOLTS  IN  PLACE  OF  THE  "U"  BOLT 


3/8"  SLOTS 


VERTICAL  DIMENSIONS  SHOWN  ARE  FROM  TOP  TO  TOP  OF  ALL 
POST  CLIP  PLATES 


2"AND2  l/2"0  PIPE  REQUIRE  A  BREAKAWAY  DEVICE  AS  PER 
SIGNING  STANDARD  DRAWING  NO.  225. 

3"0  AND  LARGER  PIPE  REQUIRE  A  BREAKAWAY  DEVICE  PER 
SIGNING  STANDARD    DRAWING  NO,  224. 

MATERIAL  USED  IN  FABRICATION  OF  POST  CLIPS  AND  ANGLE 
BRACKETS  SHALL  CONFORM  TO  SECTION  43  OF  THE  STAN- 
DARD SPECIFICATIONS, 

THE  LENGTH  OF  EACH  L  BRACKET  SHALL  DEPEND  ON  THE 
MOUNTING   ASSEMBLY  AND  HOLE    SPACING  OF  EACH  SIGN. 
THE  ASSEMBLIES   SHOWN  ARE  TYPICAL  INSTALLATIONS  ALL 
SIMILAR    ASSEMBLIES  SHALL  BE  ERECTED   IN  A  LIKE  MAN- 
NER. 


SIGN  PANELS 


SEE    STANDARD  HIGHWAY  SIGNS  "  MANUAL  (  FHWA  )  FOR 
STREET  NAME  SIGN  (D-3)  TYPICAL  LAYOUT 
STREET  NAME  SIGNS  (D-3)  SHALL  HAVE  LEGEND  ON 
BOTH    SIDES   OF  SIGN  BLANK. 


-CARRIAGE  BOLT 
-  PIPE  POST 


REVISED 

I0////74- 

afas 

EFFECTIVE 

^n^73 

a  ///79 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


STANDARD 


SIGNING 

DRAWING    NO.  226 


STATE    OF  MONTANA 
DEPARTMENT    OP  HIGHWAYS 
TYPICAL   PIPE  POST 
MOUNTING  DETAILS 


2"«2'kI/4"l  TYP, 


 SIGN  TYP, 

•  CLIP  TYP. 

note; 

If  on  alternate  mounting  method  is  proposed,  it  must 
be  approved  by  the  engineer  and  the  cost  of  any 
odditionol  moleriol  and  labor  necessary  to  accom- 
plish this  mounting  shall  be  included  in  the  unit 
price  bid  (or  Tubular  Steel  Sign  Posts. 


Typical  bock  bracing  to  be  used  with 
Z4"x  30*  three  digit  route  markers.  The  larger 
route  marker  S  back  bracing  is  sliown  with  a 
broken  line. 


note: 

Post  clips  shall  be  furnishad  as  detailed  in 
Signing  Standard  Drawing  no  224 
When  off-set  mounting  is  necessary,  ttie 
size  of  the  post  to  be  used  shall  be  a  size 
lorger  thon  )s  required  for  a  stondord  mountin 
Dimensions  for  post  Clip  spocing  ore  shown  lo 
The  top  ot  each  clip. 


ALTERNATE  A 


Sheet  Metol  Screw  or  Solt 
placed  thru  Slqn  Into  Plpt 
Post  tot  Sign  stability  -7 


90'  ELBOW 


DETAIL  SHOWN  IS  TYPICAL. 
OTHER  COMPARABLE  TYPE 
DESIGN  MAY  BE  ACCEPTABLE 


u 

DETAIL  < 


ALTERNATE  B 


The  standard  type  mounting  should  be  used  behind  sidewalks 
If  R/W  llmlls  permit.  If  R/W  doesn't  permit  then  Alternate  A 
should  be  used  behind  sidewalks  or  in  the  sidewalk  next  to  btdg. 
if  condlllone  are  such  that  the  sign  cannot  be  mounted  on  the 
backside  at  the  sidewalk  then  Alternate  B  should  be  used. 


REVISED 

4/1/79 

SFPT  1983 

EFFECTIVE 

6/1/79 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD     DRAWING   NO.  227 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
OFF-SET  TYPE  SIGN  SUPPORT  DETAILS 
FOR  SIDEWALK  AREAS 


1. 


All  Timber  Poles  shall  conform  lo  the  1976  State  of  Montana 
Deportment  of  Highways   Standard  S peel ficot ions. 
All  Timber  Poles  shall  be  full  pressure  treated  as  per  the 
Standard  Specifications. 

All  cutting,  trimminQ,  and  boring  of  Treated  Poles  shall 
conform  and  be  in  accordance  with  the  Standard 
Specifications. 

All  Poles  shall  be  gained  on  the  sign  side  a  minumum  as  shown 
in  the  Table  below  for  1/2  the  length  of  each  pole  as 
shown. 

Break  Away  Details  shall  be  standard  for  alt  Timber  Wood 


Poles  listed  in  the  Table  below,  either 
on  single  or  multiple  sign  supports. 

All  Back  Bracing  material  shall  be  of  Stondard  No.  2  or  better  grade 

S4S  lumber,  and  shall  meet  all  spec's  listed  In  Section 

M- 320.01  of  the    Standard  Specifications. 

AN  bolts,  nuts,  and  washers  shall  be  of  Aluminum,  Stainless 

Steel,  or  Cadmium  Plated  Steel  material. 

A  2"%4"x\2"  boord  shall  be  attached  12"  from  the  bottom  of  the  Pole. 
Attachment  sholl  be  made  by  driving  two  nails  (  I6d  ]  through  the 
2"x4"  and  into  the  Pole.   The  2"x  4"  shall  be  treated  according  to 
the  Standard  Specifications  .   The  cost  for  all  material  and  labor  to 
accomplish  this  work  shall  be  included  in  the   Item  —  POLES  -  TREATED 
TIMBER -BARN  of  the  contract . 


ROUTE  MARKER 
ASSEMBLY 


WOOD  POLE 


TYPICAL    SIGN  MOUNTINGS 

--5/16"  HEX  MEAD  BOLT, 
PLATE  WASHER,  NEOPRENE 
WASHER,  LOCKWASHER 
^AND  NUT  5/16"  HEX  HEAD  BOLTS. 

PLATE  WASHERS, 
LOCKWASHERS  ANO  NUTS. 

■NEOPRENE  AND  PLATE 
WASHER 

CAIN 


TOP  END  TREATMENT 


GAIN  '  SIGN  PANEL 

TREATED  WOOD  POLE  W/0  BACK  BRACING 


2"x4" 
BflCK  BRACING - 


BREAK -AWAY  AND   FOOTING  DETAILS 


POLE  SIZE 

B 

C 

HOLE  DIA. 

EMBEDMENT 

GAIN 

3"  TOP  0 

3'  -  O" 

2-3/4" 

4"  TOP  0 

3'  ■  0" 

3-1/2" 

5"  TOP  e 

6" 

2" 

3' -6" 

4" 

6"  TOP  0 

6" 

2" 

4' -6" 

4" 

CLASS  4 

6" 

z" 

5'-0" 

4" 

CLASS  3 

6" 

2-1/2" 

S'-G" 

4" 

CLASS  E 

5" 

6" 

4" 

2" 

6'-0" 

4" 

CLASS  1 

6" 

6" 

4" 

2-1/2" 

6' -6" 

4" 

-  5/16"  HEX  HEAO  BOLT,  PLATE  WASHERS 
LOCKWASHER  AND  NUT 

2"o4"  BACK  5/16"  HEX  HEAD  BOLT,  PLATE  WASHER, 

BRACEx  X         NEOPRENE  WASHER. LOCKWASHER  ANO  NUT 

NEOPRENE  AND  PLATE  WASHER 
GAIN 


2"x4"  BACK  BRACE 


-  OXiNTERSUNK 
BOLT  HEAO  8 
WASHER 

TREATED  WOOD  POLE  WITH  BACK  BRACING 


GAIN  DETAIL 


REVISED 

f/'/79 

EFFECTIVE 

^'//'73 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD     DRAWING   NO.  2  28 


STATE    OF  MONTANA 
DEPARTMENT   OF  HIGHWAYS 
TREATED  TIMBER  POLE 
SIGN  SUPPORT  DETAILS 


R4-14 


AUTHORIZED 

  7" 

  4"  SERIES  "C" 

VEHICLES 

 5" 

  4"  SERIES  "C" 

  5" 

ONLY 

  4"  SERIES  "C" 

  7" 

R4-I4 

36%  36" 

Morgln  >  5/8" 

Border  "  7/3" 

Cofner  Radius  •  2  1/4" 

Block  Legend  and  Border  on  a 

Rettectorlzed  While  Background  . 


R13-2 

OUT  OF  STATE 
TRUCKS  i  TRAILERS 

MUST  OBTAIN 
G.V.W.  PERMIT 

AT  NEAREST  COUNTY 
TREASURER,  SHERIFF, 
HIGHWAY  PATROL  OFFICE 


R2-11 


60  X  60 

Margin  =  1/2" 

Border  <  l" 

Corner  Rodlus  »  3" 

Block  Legend  arwl  Border  on  a 

Reflectorized  White  Background. 


-  6"  SERIES  "B" 

-  5" 

-  6"  SERIES  "B" 

-  5" 

-  4"  SERIES  "D" 

-  3" 

-  4"  SERIES  "D" 

-  3" 

-  3"  SERIES  "d" 

-  3" 

-  3"  SERIES  "D" 

-  3" 

-  3"  SERIES  "D" 


R2-II  DIMENSIONS 


A 

a 

C 

D 

E 

F 

G 

H 

24" 

30" 

3/8" 

5/8" 

31/4" 

4"C 

1  l/Z' 

48" 

60" 

ZM" 

1/4" 

61/2' 

8"C 

5" 

3" 

Black  Legend  ond  Border  on  a 
Reflectorized  While  Background. 


REVISED 

EFFECTIVE 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD     DRAWING   NO.  2  32 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
SPECIAL  DESIGN   REGULATORY  SIGNS 


5  SERIES  D 


5"  SERIES  D 


W8-9 
30"  X  30" 
MARGIN  =  1/2" 
BORDER  =  3/4" 
CORNER  RADIUS  =  I  7/8" 
BLACK  LEGEND  AND  BORDER  ON 
REFLECTORIZED  YELLOW  BACKGROUND 

C 


5"  SERIES  D 


SERIES  D 


WII-7 

30"  X  30" 

MARGIN  =  1/2" 

BORDER  =  3/4" 

CORNER  RADIUS  =  I  7/8" 

BLACK  LEGEND  AND  BORDER  ON 

REFLECTORIZED  YELLOW  BACKGROUND 


WII-8 

SEE   DIMENSIONS  BELOW 
BLACK  LEGEND  AND  BORDER  ON 
REFLECTORIZED  YELLOW  BACKGROUND 


A 

C 

D 

F 

G 

H 

30" 

1/2" 

3/4" 

5"C 

3" 

17/B" 

36" 

5/8" 

7/8" 

6"C 

31/2" 

2  1/4" 

48" 

3/4" 

1  1/4" 

8"C 

5" 

3" 

REVISED 

<Z///79 

EFFECTIVE 

SIGNING  STANDARD 
DRAWING  NUMBER  233 


WARNING  SIGNS 
SPECIAL  DESIGN 


APPR0\/EP 
BY 


ADMlNISTRSrOR -ENGINEERING  DIVISION 


PANELS 

FOR  ROUTE  MARKER  ASSEMBLY  USE 


M  1-  10  SECONDARY 


M  1  -  6  PRIMARY 


1  DIGIT  »  to"  SERIES  "E" 

2  DIGIT  -  10"  SERIES  "D" 


Ml  -6 

24"  K  24" 

Margin  '  None 

Border  =  I  1/2" 

Coffwr  Rodios  =  1  1/2" 

Block  Legend  and  Border  on  a 

Refleclorized  White  Ba cJ<g round  . 


MONTANA 


200 


Ml  -  6 

30"  X  24" 

Margin  =  None 

Border  ^  I  1/2" 

Corner  Radius  '  I  1/2" 

Blach  Legend  and  Border  on  a 

Refiaclorized  WMtt  Background. 


3  1/2 

3"  SERIES  "C" 

2  1/2" 

3  DIGIT  =  10"  SERIES  "O" 


Morgin  -  None 

Border  -  See  design  above. 
Corner  Radius  =  i  1/2" 
Black  Legend  and  Border  on  a 
Retlflctorized  While  Background  . 


7"  SERIES  C 


SERIES   "d"  numerals 


10"  NUM. 

12"  NUM. 

le"  NUM. 

i 

PI5IT 

3 

pIGIT 

2 

DIGIT 

3 

DIGIT 

a 

DIGIT 

3 

DIGIT 

A 

21" 

21" 

24" 

24" 

36" 

36" 

a 

24" 

30" 

24" 

30" 

36" 

45" 

J 

6" 

6  1/2" 

9  1/2" 

R 

1  l/2'j  1  1/2" 

2"   I  2" 

2  l/2"[2  1/2" 

Block  Legend  on  o  Redecloriied 
White   Bockground  with  no  Border. 


SHIELDS 

FOR  USE  ON  GUIDE  SIGNS 


SECONDARY 


All  numerols  used  on  Panels 
and  Shields  sholl  be  optically 
centered  about  vertical  centerline. 


SERIES   "C"  NUMERALS 


RADIUS 

NUMERAL 
SIZE 

A 

8 

C 

D 

E 

f 

G 

H 

J 

K 

L 

Rl 

R2 

R3 

R4 

8"  "C" 

26" 

28" 

18  1/2" 

2 

3" 

5/16" 

2" 

5  1/2" 

11" 

17" 

2  \A" 

32" 

1  V4" 

5/8" 

5/16" 

10"  "C" 

32" 

34" 

221/2" 

3  m" 

3  5/8" 

3/8" 

2  1/2" 

6  a*;" 

3  an' 

201/2" 

2" 

38  1/2' 

2" 

3/4" 

3/8" 

12"  t" 

40" 

42" 

28" 

4" 

4  1/2" 

1/2" 

3" 

8  7/16 

17" 

25" 

2  7/8" 

48" 

2  1/2* 

1/2" 

Block  Legend  on  a  Ref lectorlzed  White  Background, 
*  To  be  used  with  stortdard  24"  U.  S.  Shield  . 
*  *  To  be  used  with  stondard  30"  a  36"  U.S.  Shield. 
♦  ♦  *  To  be  used  with  standard  42"  U.  S.  Shield  a  all  Indepenbenl  use . 


REVISED 

EFFECTIVE 

el  1/73 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

DRAWING   NO.  234 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
SPECIAL  DESIGN  PRIMARY  a 
SECONDARY  ROUTE  MARKER 
PANELS   AND  SHIELDS 


F@@©  =  [F'[H]@[f«l 
©^i  =  L@[5)(§D[M© 


10"  UPPER  CASE 
10"  UPPER  CASE 
10"  UPPER  CASE 


2  UPPER  CASE 


5  NUMERAL 
2"  UPPER  CASE 


[F(Q)@|D)  =  [FK](o)K]l 
©/5\i  =  L@l5)©0Pil(( 
IKl@S[FDmL 
e/5\Ii«l[p'DKl(g 


D9-I4 

l2'-0"  X  8 


10  UPPER  CASE 
10"  UPPER  CASE 
10"  UPPER  CASE 
10"  UPPER  CASE 
10"  UPPER  CASE 


D8-f 

9'-0"X  6'- 


12"  UPPER  CASE 

12"  UPPER  CASE 

12"  NUMERAL 
10"  UPPER  CASE 


[F(o)@®  =  [p[Kl(o)Kli 


10"  UPPER  CASE 
10"  UPPER  CASE 


D9-I2 

l2"-0"  X  4'-0" 


[FK]@[fai  =  (i^l 


10   UPPER  CASE 


09-13 

ir-0"X2'-6" 


]12XTr  ^^i>Y  ^M^/h 
4(5)  RaOLgS 


8"  UPPER  CASE 

8"  UPPER  CASE  AND  NUMERAL 


D5-I4 

ll'-6"  X  3'-0" 


05-12 

l2'-0"  X  5'-0" 


2  UPPER  CASE 


12"  UPPER  CASE 
12"  UPPER  CASE 


D5-  13 

6-6"  X6'-6" 


41©  mLEM 


8"  UPPER  CASE 

8"  UPPER  CASE  AND  NUMERAL 


D9-I6 

lO'-O"  X  3"-0" 


©/5\i  =  L@lB)©iKI(§ 


10  UPPER  CASE 
10"  UPPER  CASE 
10"  UPPER  CASE 
10"  UPPER  CASE 


D9-I5 

l2'-0"  X  7'-0" 


6   UPPER  CASE 


'©lleooiji]© 

ft® 
lOInlftiiOTii) 


13.3"  UPPER  CASE 
10"  LOWER  CASE 


to   LOWER  CASE 


13.3"  UPPER  CASE 
10"  LOWER  CASE 


[k!D©[K1T  LM 


81* ili^l  CLOSED 


10"  UPPER  CASE 

10"  UPPER  CASE 

10"  UPPER  CASE 

10"  UPPER  CASE 


D8-2 

l2'-0"  X  8'-0" 


10  UPPER  CASE 
lO"  UPPER  CASE 


N6-4b 
9"-6"  X  7'- 


I.  ALL  SIGNS  SHOWN  SHALL  HAVE  SERIES  E  MODIFIED  REFLECT0RI2ED 
WHITE  LEGEND. 


2,  SIGNS  D5-II  THRU  05-14  SHALL  HAVE  TYPE  8  OR  C  LETTERS  ON  REFLECTORIZED 
BLUE  BACKGROUND  EXCEPT  D5-I4  SHALL   HAVE  TYPE  B  REMOVABLE  NUMBERS. 


10"  UPPER  CASE 
10"  UPPER  CASE 
10"  UPPER  CASE 
10"  UPPER  CASE 


RI3-I 

i''-o">'  7'~Q" 


3.  SIGNS  D8-I  THRU  DB-3  AND  N6-4b  SHALL  HAVE  TYPE  I 
REFLECTORIZED    GREEN  BACKGROUND. 


OR  C  LETTERS  ON  A 


4.  SIGNS  D9-II  THRU  09-17  SHALL  HAVE  TYPE  B  REMOVABLE  LETTERS  AND  NUMBERS 
ON    A  REFLECTORIZED   BLUE  BACKGROUND  EXCEPT  D&-I7  MAY  USE  TYPE   C  LETTERS. 


BACKGROUND. 

6.  SHOP  DRAWINGS  SHALL  BE  SUBMITTED  PER  THE 
SIGNING   SPECIAL  PROVISIONS. 


REVISED 

EFFECTIVE 

a  1 1 173 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD   DRAWING    NO.  235 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
LAYOUT    DETAILS   FOR  STANDARD 
INFORMATION    SIGNS  ON 
INTERSTATE  HIGHWAYS 


6'  RADIUS 


B"  SERIES  "E" 
7" 

a" 


REST  AREA 

t  MILE 


D5-I  e'-0'x3'-0' 
e"  SERIES  "E"  NUMERAL 


D5-2R     G'-e'»  3-0" 

D5-ZL  e'-e'x  3-0"  REVERSE  ARROW 
t4l/4"n  171/4"  ARROW 


8"  SERIES  "£■■ 


fl'  SERIES 
6" 


SCENIC 
TURNOUT 

1/2  MILE 


D€-4    e-e"*  4'- 


8"  SERIES 
5  75  " 


SCENIC 
TURNOUT 


D6-6H     6-e  «  4'-6" 

D6-6L  e'-e"  *  4'~6"  REVERSE  ARROW 
14  1/4" n  171/4"  ARROW 


6  SERIES  D 


ROADSIDE 
TABLES 

1/2  Ml 


05-53  4'-0'x3'-( 


6  S£ff/es"D" 


6  SERIES  D 
5  28" 


e  44 " 

5.28" 


ROADSIDE 
TABLES 


D5-5R  4'-di3'-€' 

05-5L     4*-0")t3'-6"  REVERSE  ARROW 

87/I6"k  99/16"  ARROW 


N6-40     7'-0    X  4'-0' 


€'  RADIUS 


6   SERIES  D" 


6"  SERIES  "O" 
5" 


LITTER 
BARREL 

V2  Ml 


D9-4  3'-6"x3'-6" 


6    SERIES  D 


6"  SERIES  "d' 
5  28  " 


LITTER 
BARREL 


D9-4R  3'-6"*3-e" 

D9-4L    S'-e'xS'-e"  REVERSE  ARROW 

8  7/16" K  99/16"  ARROW 


HISTORIC 
POINT 

VZ  Ml 


HISTORIC 
POINT 

4r 


6"  SERIES  "C" 
ti  8.44" 


07~3L  4-Cfx3'-0\2''6" 

D7~  3R  4'-0"ji3'-0\2'-6    REVERSE  PANEL 


note: 

06,  06  a  09  signs  shall  have  reflectorized  white 

legend  on  reflectorized  blue  background. 

d7  signs  shall  have  reflectorized  white  legend  on 

reflectorized  brown  background  . 

n6-4a  sign  shall  have  reflectorized  white  legend 

on  reflectorized  green  background. 


07- 4L  4'-0"i  3'-0"x2'-6' 
D7-4R  ■)*-0"jr3'-0"x2'-6"  REVERSE  PANEL  AND  ARROW 
8  7/16"*  99/16"  ARROW 


REVISED 

/o//s/r* 

EFFECTIVE 

e/!l73 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD  DRAWING   NO.  236 


STATE    OF  MONTANA 
DEPARTMENT   OF  HIGHWAYS 
LAYOUT   DETAILS  FOR  STANDARD 

INFORMATION   SIGNS  ON 
PRIMARY  a  SECONDARY  HIGHWAYS 


D8-la 


D8-2a 


5'-e"x  4'-6" 


5'-6"x4'-0" 
5'-6"x  I'-e" 

D8-2aP 


8"  a  c. 


R13-la 


8  a  c. 
a"  u.  C- 
8"  u.  c. 
8"  u.  c. 


9'-0"x5'-6" 


HINGE  DETAIL 


'Mm 


ALUM.  SLEEVE  NUT' 


^HASP  KEEPER 


^MACHINE  SCREW 


ALUM.  SLEEVE  NUT- 


■m 


PLX^OOD  MOUNTING 


V4"  H.D.  PLYWOOD^ 
SIGN  PANEL 


NOTES- 


D8-(oaOS-2o  Signs  shall  have  WHITE  REFlECTORIZED  legend  on  o 
GREEN  REFLECTORlZEO  background. 

RI3-ki  Sign  shall  have  WHITE  REFLECTORlZEO  legend  on  a  NonrefleciOfized 
BLACK  background. 

The  sign  panel  shall  be  W  HIGH  DENSITY  PLYWOOD  or  .125" 
ALUMINUM  SHEET  INCREMENT    The  hinged  panel  shall  be  O.lOO" 
SHEET  ALUMINUM. 

All  hardware  visible  on  the  sign  face  shall  be  pointed  the  same 
coior  as  the  sign 

Shop  drawings  shall  be  submilied  and  approved  prior  to  fabrication. 

OS-la  may  have   variable  distance  legend. 

All  legend  shall  have  SERIES  "E"  MODIFIED  letters. 

Open-Closed  sign  panel  below  D8-2a  shall  hove  WHITE  REFLECTORlZEO 
legend  on  a  BLACK  background.  (DB-ZaP) 

The  mounting  fieigfit  to  the  bottom  of  the  SECONDARY  PANELfDe-2oP) 
sfioti  be  4'-0" 


-HASP  KEEPER 


DRIVE  RIVET 


ALUMINUM  SHEET  MOUNTING 


-0100  ALUM,  SIGN  PANEL 
^CONTINUOUS  HINGE 


9> 


PULL  THRU  RIVET 


DRIVE  RIVET 


.125"  ALUM.  SHT.  INC. 
SIGN  PANEL 


^0.200    ALUM.  SHIM 


O.lOO"  ALUM.SIGN  PANEL 
^CONTINUOUS  HINGE 

(— ^.^*^:::^PULL  THRU  RIVET 


■MACHINE  BOLT 


0.200  ALUM.  SHIM 


REVISED 

IO/!5j74- 

EFFECTIVE 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD    DRAWING   NO.  2  37 


STATE    OF  MONTANA 
DEPARTMENT   OF  HIGHWAYS 
WEIGH   STATION     SIGN  DESIGN 
DETAILS    FOR   PRIMARY  HIGHWAYS 


DIO-2 

a 

DIO-6 


010-3 

a 

010-6 


SINGLE  PANEL 


DOUBLE  PANEL 


POOl 


S20I  SECONDAH- 


MILE 

4 


,  Tl/4" 


1015 


IN  CASE  OF  A  NEW  SIGNING  PROJECT 
THE  CONTRACTOfi  SHALL  PLACE  ROUTE 
NUMBER  IDENTIFICATION  STICKERS  UPON 
ALL   SIGNS  BEFORE  FINAL  ACCEPTANCE 
OF   THE  PROJECT  THE  COST  FOR  THE 
LABOR   TO  ACCOMPLISH 
THIS  WORK  SHALL  BE  IN- 
CLUDED   IN  THE  SHEET  AL- 
UMINUM    a  OR  ALUMINUM 
SHEET    INCREMENT  ITEMS 
OF  THE  CONTRACT. 


MILEPOST    PANEL    DIMENSION  INFORMATION 


THE  STICKER  SMALL  DIS- 
PLAY THE  FEDERAL  AID 
ROUTE  NUMBERaSHALL  BE 
PLACED  IN  THE  LOWERLEFT 
CORNER  OF  THE  MILEPOST 
SIGN. NEAREST  THE  EDGE 
OF  ROADWAY. 
THE  STICKERS  SHALL  BE 
AVAILABLE    IN  THE  DIV- 
ISION MAINTENANCE 
OFFICES.  THE  STICKERS  ARE 
MADE  AND  CAN  BE  ORDERED 
FROM  THE  DEPARTMENT 
SIGN  SHOP  IN  HELENA. 


DIO-4 

DIO-5 

DIO-6 

KEY 

l-DIGIT 

2-DIGIT 

3-DIGIT 

A 

12.0 

12.0 

12.0 

B 

24.0 

36.0 

48.0 

C 

0.5 

0.5 

0.5 

D 

3.5 

3.0 

30 

E 

4C 

4C 

4C 

F 

3.0 

3.0 

3.0 

G» 

IOC 

IOC 

IOC 

H 

3.0 

2.5 

J 

4,6 

4.6 

4.6 

K 

4.8 

4.8 

4.8 

L 

I.5R 

I.5R 

I.5R 

P 

2.0 

2.0 

2.0 

Q 

13,0 

12.0 

R 

13.0 

DIO-I 

DIO-2 

DIO-3 

KEY 

l-DIGIT 

2-DIGIT 

3-DIGIT 

A 

10.0 

10.0 

10.0 

B 

18.0 

27.0 

36.0 

C 

0.5 

0.5 

0.5 

D 

2.0 

2.0 

2.0 

E 

4B 

4B 

4  B 

F 

2.0 

2.0 

2.0 

G* 

6C 

6C 

6C 

H 

30 

3.0 

J 

3.6 

36 

3.6 

K 

3.8 

3.8 

3.8 

L 

l,5R 

I.5R 

I.5R 

P 

1,5 

1.5 

1,5 

Q 

10.0 

10,0 

R 

9,0 

•  DIGITS  SHOUU)  BE  CPTICALLY  CENTERED  ON  VERTICAL  1  OF  MILEPOST  WVNEL. 
ABOVE    VALUES    ARE    IN  INCHES. 


.-SOLT    OR  RIVET— — 


TYPICAL    MILEPOST  PANEL 
MOUNTING 


EDGE  OF  SHOULDER 


EDGE  OF  SIGN 
PANEL 


NOTES 

1.  MILEPOST  PANEL  SHALL  HAVE  A  REFLECTORIZEO  WHITE 
LEGEND    AND    BORDER  ON    REFLECTORIZED   GREEN  BACKGROUND. 

2,  ALL   MILEPOSTS    SHALL   BE    MOUNTED  ON    A  Z  LB./FT 
MINIMUM    STEEL    V   POST    EXCEPT    THE    DIO-6    SHALL  BE 
MOUNTED    ON    A   3  LB /FT  MINIMUM    STEEL  V    POST.    AS  NOTED 
IN    THE    SIGNING  PLANS. 

3,  5/16"  BOLT,  NUT   AND  WASHER    SHALL    BE    GALVANIZED  OR 
CADMIUM  PLATED.   THREADS  SHALL  BE  JAMMED  AFTER  TIGHTENING. 
RIVETS  SHALL    BE    5/16"  ALUMINUM  OR   CADMIUM  PLATED. 

BOLT  OR    RIVET    HEADS  SHALL    BE  PAINTED  WITH  BRILLIANT 
GREEN    SIGN  ENAMEL. 

4.  A   MILEPOST  SHALL   NOT   BE    RELOCATED  OR  MOVED  ONCE 
IT    HAS    BEEN    PROPERLY  PLACED. 


TYPICAL   MILEPOST  PLACEMENT 


REVISED 

EFFECTIVE 

Sims 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD   DRAWING   NO.  241 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
MILEPOST  DETAILS 


DESIGN   A  (WHITE) 
DESIGN  H  (YELLOW) 


I  TYPICAL 


DESIGN    B  (YELLOW) 
DESIGN   G  (WHITE) 
DESIGN    J  (RED) 


\v:    I"  X. 063" X  5  1/4" 
\.    ALUMINUM  STRAP^ 


DESIGN   C  (WHITE) 


~I60» 
(SHOP  BEND) 


DESIGN   D (YELLOW) 


DESIGN   E  (YELLOW) 


DESIGN  F(WHITE) 


TABLE  n 


^DELINEATOR^^ 

LEGEN[^ 

DESIGN 

"A" 

H 

DESIGN 

"B" 

Hi 

DESIGN 

"C" 

DESIGN 

"D" 

iHi 

DESIGN 

"E" 

Hill 

DESIGN 

"F" 

H 

DESIGN 

■■g" 

-< 

DESIGN 

"H" 

DESIGN 

II  ,11 

REVISED 

1/84 

EFFECTIVE 

4/1/84 

SIGNING  STANDARD 
DRAWING  NUMBER  242 


DELINEATOR  DESIGN 
AND  LEGEND 


'OVEDVy  ~,  ^ 

ADMINISTRATOR-ENGINEERING  DIVISION 


NOTES 

1.  REFLECTIVE  SHEETING  SHALL  BE   FURNISHED  ACCORDING 
TO  STANDARD  SPECIFICATIONS   FOR   ENCAPSULATED  LENS 
WIDE   ANGLE.    POSITION  DELINEATOR    FACES  PERPENDICULAR 
TO  TANGENT  TO   CENTER  LINE  OF  CURVE  AS   SHOWN  IN 
FIGURE  B. 

2.  DELINEATORS  SHALL   BE   MOUNTED  ON   METAL  IT  POSTS 
WITH  3/16"  CADIUM   PLATED  BOLT(S).  A  MINIMUM  OF  12 
1/4"  DIAMETER   HOLES    SHALL    BE    DRILLED  OR  PUNCHED 
ON   I"  CENTERS    FROM   THE    TOP  OF   THE    POST  1/4" 
SQUARE  HOLES   MAY   BE  USED.  IF  SQUARE   HOLES  ARE 
USED  A  LARGE    HEADED  BOLT   OR   AN  APPROPRIATE  WASHER 
MUST   BE   USED.    THREADS  SHALL  BE  JAMMED  AFTER 
TIGHTENING  THE  NUT  TO  PREVENT  REMOVAL. 

3.  DELINEATORS    SHALL    BE    PLACED  AT   A   CONSTANT  CLEARANCE 
FROM  THE    EDGE   OF   PAVEMENT     EXCEPT    WHERE  GUARDRAIL 
OR    OTHER   OBSTRUCTION    INTERFERES.    DELINEATORS  SHALL 
THEN    BE   IN    LINE    WITH    THE    INSIDE    EDGE   OF  THE 
OBSTRUCTION.     CLEARANCE    FOR    DELINEATORS    SHALL  BE 
6'-0"  ON    INTERSTATE    HIGHWAYS,  2'-0"  TO  S'-O"  ON  PRIMARY 
AND    SECONDARY    HIGHWAYS    AS    DETERMINED    BY   THE  PROJECT 
ENGINEER.    STANDARD   MOUNTING    HEIGHT    SHALL    BE  4'-0". 
POST    LENGTHS    SHALL    BE    SUPPLIED   TO    MAINTAIN  THE 
PROPER    MOUNTING   HEIGHT    AND  A  MINIMUM    OF  18"  EMBEDMENT 

4.  DELINEATORS  SHALL  BE  SPACED    ACCORDING  TO  THE 
DISTANCES    FOUND   IN    TABLE  I.  DELINEATORS   THAT  ARE 
TO    BE    SPACED    DIFFERENTLY    WILL    BE    NOTED   IN  THE 
PLANS   AS  TO    THEIR   PLACEMENT.    IN   FIGURE  A  IF  "F" 
DISTANCE    IS   GREATER    THAN    20'    ADD    ONE  REGULAR 
DELINEATOR    IN    AT   "A"  SPACING.    UNDER    NORMAL  SPACING, 
SHOULD   A  DELINEATOR    FALL    WITHIN    A    CROSSROAD  OR 
APPROACH,   IT  MAY   BE   MOVED    IN   EITHER  DIRECTION   A  DISTANCE 
NOT    TO    EXCEED    ONE    QUARTER   OF    THE    NORMAL  SPACING. 
DELINEATORS   STILL   FALLING   WITHIN    SUCH    AREAS  SHALL 

BE  ELIMINATED. 

5.  FIGURE  C  IS  A   FIELD   METHOD  FOR   DETERMINING  DEGREE 
OF  HORIZONTAL  CURVES. 

6.  ALL    DELINEATOR  REFLECTORS  SHALL  HAVE  3/4"  CORNER 
RADII   EXCEPT  DESIGN  "E". 

7.  THE  DELINEATOR    REFLECTOR  SHALL    BE    MOUNTED  l" 
BELOW  THE    TOP  OF-  THE    METAL  V  POST 


FIGURE  A 
SEE  TABLE  I   FOR    SPACING  VALUES 


TABLE  I 


HORIZONTAL    CURVE  SPACING  TABLE 


DEGREE 

SPACING  ON 

SPACING 

ON  BOTH 

OF  CURVE 

CURVE 

APPROACH 

TANGENTS 

A 

B 

C 

D 

E 

0°+  TO  30' 

300' 

400' 

400' 

400' 

400' 

30'+ TO  1° 

300' 

400' 

400' 

400' 

400' 

l°+  TO  2° 

225' 

400' 

400' 

400' 

400' 

2»+  TO  3° 

160' 

320' 

400' 

400' 

400' 

3°+  TO  4° 

130' 

260' 

400' 

400' 

400' 

4°+  TO  6° 

1  10' 

22  0' 

330' 

400' 

400' 

6°+  TO  8° 

90' 

185' 

275' 

400' 

400' 

8°+  TO  12° 

75' 

150' 

230' 

300' 

400' 

12°+ TO  20° 

60' 

125' 

185' 

300' 

40  0' 

20°  PLUS 

45' 

90' 

140' 

27  5' 

400' 

TANGENT  TO  CURVE 
CENTER  LINE 


FIGURE  B 


[-DISTANCE  IN  INCHES  EQUALS 
jOEGREE  OF  CURVATURE 


FIGURE  C 
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ADMINISTRATOR -ENGINEERING  DIVISION 


1 
I 


TYPE  1 

X  3-2 


TYPE  2 

X3-3 


TYPE  3 

OM-3 


9  -  5"C  YELLOW 
REFLECTORS 


YELLOW 
BACKGROUND 
(Non-Refiective) 


5/16"  e>  CADMIUM  PLATED 
HEX  HEAD  BOLT,  l"  WASHER. 
LDCKWASHER.  8  NUT 


ALTERNATE  DESIGNS  FOR  TYPE  I  AND 
TYPE  2  OBJECT  MARKERS  ARE  ALL 
YELLOW  REFLECTORIZED  PANELS  OF 
THE  SAME  SIZE. 


YELIDW  BACKGROUND 
(Non  -  Reflective) 


3  -  3"0  YELLOW  REFLECTORS 

STEEL  "U"  POST,  7'  IN  LENGTH 
AT  A  MINIMUM  OF  1.12  LBS  PER 
FOOT  WITH  A  MINIMUM  OF  16,  1/4" 
0  HOLES  DRILLED  OR  PUNCHED  ON 
I"  CENTERS  FROM  THE  TOP  OF  THE 
POST    PRIOR  TO  GALVANIZING. 


ALTERNATING  6LACK| 
a  REFLECTORIZED 
YELLOW  STRIPES 


5/16  0  CADMIUM  PLATED 
^HEX  HEAD  BOLT,  I"  WASHER, 
LDCKWASHER,  S  NUT 


-STEEL  TJ  POST,  8'  IN  LENGTH 
AT  A  MINIMUM  OF  2.0  LBS  PER 
FOOT  WITH  A  MINIMUM  OF  42.  3/8" 
C  HOLES  DRILLED  OR  PUNCHED  ON 
I" CENTERS  FROM  THE  TOP  OF 
THE  POST    PRIOR  TO  GALVANIZING. 


(  WHEN  MOUNTED  8'-0"0R  MORE 
FROM  CURB  OR  SHOULDER  ,THE 
MOUNTING  HEIGHT  SHALL  BE 
MEASURED  FROM  THE  GROUND 
LINE  INSTEAD  OF  THE  EDGE  OF 
PAVEMENT. 


Z  X3-3  PANELS  MOUNTED  BACK 
TO  BACK  ON  STEEL  V  POST 


TYPICAL  USE  AND  PLACEMENT 


1  ■<? 

r-L  \ 

"o 

*  POST  AND  PANEL  TO  BE  PLACED 
SO  THAT  PANEL  EDGE  IS  FLUSH 
WITH  FACE  OF  OBJECT  NEAREST 
TRAVELED  WAY. 


TYPICAL  USE  AND  PLACEM ENT 


POST  AND  PANEL  (S)  TO  BE  PLACED 
SO  THAT  PANEL  (SI  ARE  DIRECTLY 
ADJACENT  TO  INNER  MOST  EDGE  OF 
OBJECT  NEAREST  TRAVELED  WAY. 
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c 


5    DIAMETER  WOOD  GUIDE  POST  8    DIAMETER  WOOD  GUIDE  POST 


TYPICAL  USE  AND  PLACEMENT 


TYPICAL  USE  AND  PLACEMENT 


GUIDE  POST 


GUlOe  POST 


Rl-I  SIGN  6  POST 
GUIDE  POST 


LIGHT  STANDARD 


NOTES 

WOOD  GUIDE  POSTS 

I,  WOOD  GUIDE  POSTS  SHALL  CONFORM  TO  THE  APPLICABLE 
PROVISIONS  OF  THE  STANDARD  SPECIFICATIONS  FOR  ROAD  & 
BRIDGE  CONSTRUCTION  . 

2-  THE  PORTION  OF  THE  WOOD  GUIDE  POST  THAT  IS  TO  BE 
IN  THE  GROUND  SHALL  BE  TREATED  FDR  PROTECTION  AS 
PER  THE  STANDARD  SPECIFICATIONS. 

3.  THE  PORTION  OF  THE  WOOD  GUIDE  POST  THAT  IS  TO  BE 
ABOVE  GROUND  SHALL  BE  PAINTED  WITH  TWO  (2)  COATS  OF 
WHITE  PAINT  AS  PER  THE  STANDARD  SPECIFICATIONS. 

4.  CONTRACTOR   HAS  CHOICE  OF  TOP  END    FINISH  FOR 
WOOD  GUIDE  POSTS  .  ALL  WOOD  GUIDE  POSTS  FURNISHED 
ON  CONTRACT  SHALL  HAVE  THE  SAME  TOP  ENO  FINISH 
THROUGHOUT. 

5.  REF  LECTORI  ZAT I  ON  OF  WOOD  GUIDE  POSTS.  IF  REQUIRED 
IN  PLAN  SPECIFICATIONS,    SHALL  BE  ACCOMPLISHED  BY 


(5  CONT'D)    APPLYING  WHITE  REFLECTORIZED  PAINT  ON  THE 
TOP  6  INCH  PORTION,  AND /OR  THE  INSTALLATION  OF 
DELINEATOR  CRYSTALS   AS  SPECIFIED  . 

6.    THE  EXACT  TYPE  OF  WOOD  GUIDE  POSTS  TO  BE  USED. 
THEIR  LOCATION. SHALL  BE  FOUND  DETAILED 
IN  THE  SIGNING  PLANS  OF  THE  CONTRACT. 
FLEXIBLE  GUIDE  POSTS 

1.  FLEXIBLE  GUIDE  POSTS  SHALL  CONFORM  TO  THE  DESIGN 
AND  SPECIFICATIONS   DETAILED  ON  THIS  SHEET. 

2.  FLEXIBLE  GUIDE  POSTS  SHALL  BE  EMBEDDED  TO  THE 
MANUFACTURERS'  SPECIFIED  FOUNDATION  DEPTH  WITH  THEIR 
SPECIFIED  FOUNDATION  WIDTH  USING  THE  POST  ANCHORING 
DESIGN  AS  DETAILED. 

3.  THE  HOLLOW  POST  PORTION  TO  BE  IN  THE  GROUND  SHAL 
BE  BACKFILLED  INSIDE  WITH  THE  SAME  MATERIAL  AS  THE 


{3  CONT  D)    FOUNDATION  . 

4.  REFLECTOR  IZ  AT  ION  OF  FLEXIBLE  GUIDE  POST,  IF  REQUIRED 
IN  PLAN  SPECIFICATIONS.  SHALL  BE  ACCOMPLISHED  BY  THE 
ADDITION  OF  DELINEATOR  CRYSTALS,  EITHER  1-1/2"  k  7"  OR 
3"  DIAMETER.  OR  BY  ADDING  A  S"  x  6"  PIECE  OF 
REFLECTIVE    SHEETING  (BJ.  THE  COLOR  OF  THE  DELINEATOR 
CRYSTALS  OR    REFLECTORIZED  MATERIAL  SHALL  BE  FOUND 
DETAILED  IN  THE  SIGNING  PLANS  OF  THE  CONTRACT. 

5.  THE  EXACT  LOCATION  AND  PLACEMENT  OF  THE  FLEXIBLE 
GUIDE  POSTS  SHALL  BE  FOUND  DETAILED  IN  THE  SIGNING 
PLANS  . 


=    DIRECTION  OF  VEHICULAR 
TRAVEL 
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c 


B(I)  BARRICADE 


g'-O"  MINIMUM 


BACK  BRACWG 


2"xl" 
BACK  BRACING 


REAR  VIEW 


C5ENERAL  BARRICADE  DETAILS 


SIGN  MOUNTING  DETAILS 


NOTES 

I.     ALL  BARRCAOeS  SHALL  BE  CONSTRUCTED  OF 
COMMERCIAL  GRADE  S4S  LUMBER.    USE  \'  CARRIAGE 
OR  CADMIUM  PLATED  BOLTS,  WASHERS,  AND  NUTS  FOR 
ALL  CONNECTIONS. 

Z      ALL  BARRICADES  SHALL  BE  PAINTED  WITH  TWO 
COATS  OF  WHITE  RAINT  IN  ACCORDANCE  WITH  SECTION 
M-280,02,  (4)  AND  (8)  OF  THE  STANDARD  SPEOFICATIONS 
MANUAL.  STATE  OF  MONTANA  -  DEPARTMENT  OF 
HIGHWAYS. 


3.  ALL  BARRICADES  SMALL  HAVE  ALTERNATING 
REFLECTIVE    RED    AND  WHITE  STRIPES,  6"  IN  WIDTH 
AT  AN  ANGLE  OF  45°  WITH  THE  VERTICAL,  SLANTING 
DOWNWARD  TOWARD  THE  SIDE  OR  SIDES  ON  WHICH 
TRAFFIC  IS  TO  FLOW.  NOMINAL  DIMENSIONS  OF  ROLL 
MATERIAL  FOR  STRIPES  IS  ACCEPTABLE. 

4.  ALL  BARRICADES  SHALL  BE  REFLECTDRIZED 

WITH    THE    SHEETING  MOUNTED  ON  A  SHEET  ALUMINUM 
BACKING  AT  LEAST  0.019"  THICK.  ALUMINUM  ALLOY 
606I-T6  CONFORMING  TOA.S.T.M.  DESIGNATION 
8-209  SHALL  BE  USED.  THIS  REFLECTIVE  ALUMINUM 
SHEETING  SHALL  BE  SECURED  WITH  ALUMINUM  NAILS. 

5      POST  LENGTHS  SHALL  BE  DETERMINED  IN  THE 
FIELD.  TO  COMPLY  WITH  THE  MOUNTING  HEIGHTS 
AND  FOUNDATION  DEPTHS  LISTED  ON  THIS  SHEET, 


L=  g'-O"  MINIMUM 


.  2'-6" 

9 

''1  - 

'id 

VI 

u 

,.[,..  BACK 

BRACING 

BACK  BRACING 


REAR  VIEW 


LEEI 
SIDE  VIEW 


GENERAL   BARRICADE  DETAILS 


SIGN  MOUNTING  DETAILS 


B  n  BARRICADE 


6      MOVABLE    BARRICADES     SHALL  BE 
CONSTRUCTED    PER    CONSTRUCTION  STANDARD 
DRAWING  NUMBER  210 

7,  ALL  POSTS  NECESSARY  TO  CONSTRUCT 
AND  INSTALL  BARRICADES  SHALL  BE  INCLUDED 
IN  THE  ITEM  "BARRICADE     TYPE,  LIN.  FT" 

8.  BARRICADES  DESIGNATED  "R"  SHALL  BE 
PLACED  TO  THE  RIGHT  SIDE  OF  APPROACHING 
TRAFFIC. 
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3" 

6"  UPPER  CASE  SERIES  D 
2" 

4"  UPPER  CASE  SERIES  B 

3" 

S2-IS 

36"  X  18" 

MARGIN  =  1/2" 

B0RDER=3/4" 

CORNER  RADIUS  =  I  7/8" 

BLACK  LEGEND  AND  BORDER  ON 

REFLECTORIZED  WHITE  BACKGROUND 


STOP 

WHEN  taPI  lD 


1  BLOCK 

SI-IS 
36"  X  12" 
MARGIN  =  1/2" 
BORDER  =  3/4" 
CORNER  RADIUS  =  I  7/8" 
BLACK  LEGEND  AND  BORDER  ON 
REFLECTORIZED  YELLOW  BACKGROUND 


6"  NUMERAL  SERIES  E 
6"  UPPER  CASE  SERIES  C 


NOTES 

1.  INFORMATION  CONTAINED  HEREIN  IS 
NOT   THE  LEGAL  AUTHORITY  FOR 
PLACEMENT  OF  SCHOOL  CROSSING 
CONTROL  DEVICES.    THE  DECISION  TO 
USE  SUCH   CONTROL  DEVICES  SHOULD 
BE    MADE  ON   THE   BASIS  OF  A  TRAFFIC 
ENGINEERING  INVESTIGATION. 

2.  THE  S2-IS  PANEL  IS  TO  SUPPLEMENT 
THE  S2-I  SIGN.    THE  SI-IS  PANELS 

ARE  TO  SUPPLEMENT   THE   Sl-I  SIGN. 


VARIABLE 


6  NUMERAL  SERIES  C 

8"  X  SERIES  C 

6"  UPPER  CASE  SERIES  C 


SI-IS 

36"  X  12" 

MARGIN  =  1/2" 

BORDER =3/4" 

CORNER  RADIUS' I  7/8" 

BLACK  LEGEND  AND  BORDER  ON 

REFLECTORIZED  YELLOW  BACKGROUND 


VARIABLE 


6"  NUMERAL  AND 
6"  UPPER  CASE 
SERIES  D 


SI-IS 

36"  X  12" 

MARGIN  =  l/2" 

BORDER =3/4" 

CORNER  RADIUS  =  I  7/8" 

BLACK  LEGEND  AND  BORDER  ON 

REFLECTORIZED  YELLOW  BACKGROUND 
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RURAL 


IMPORTANT  NOTE 

INFORMATION  contained  herein  is  for  general  coverage 

PURPOSES   ONLY,    AND   IS  NOT  THE  LEGAL  AUTHORITY  FOR  PLACEMENT 
OF  SUCH   SCHOOL  CROSSING  CONTROL  DEVICES.    THE  DECISION  TO 
USE   SUCH  CONTROL  DEVICES  SHOULD  BE  MADE  ON  THE  BASIS  OF  A 
TRAFFIC  ENGINEERING  INVESTIGATION. 
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•INSTALLATION  DATE  TAGS 
PLACEMENT  DETAILS 


I .        Xn  the  case  of  a  new   Signing  Project,  the  contractor  shall  place  Installation  Date 
Togs  upon  all  signs  before  finol  acceptonce  of  the  Project.    The  cost  for  the  labo<  to 
accomplish  this  work  shall  be  included  In  the  Sheet  Aluminum   and /or  Aluminum  Sheet 
Increment  Items  of  the  Contract.  Tags  are  supplied  by  the  stole, 
Z.       Tags  shall  also  be  placed  upon  any  new  sign  which  Is  Installed  in  the  field  as 
routine    maintenance  . 

3.  The  Tag  shall  display  the  yeor  in  which  the  sign  was  Installed.    Tlie  color  for 
eoch  years  Tog  shall  be  assigned  at  the  beginning  ol  the  year  by  the  Department  of 
Highways  Sign  Shop  In  Helena,  In  order  to  moke  it  easier  to  recognize  the  year  of 
Installation  from  the  roodwoy. 

4.  The  Tog  shall  be  placed  upon  the  back  of  eoch  sign,  located  neor  the  lower 
corner  of  the  sign  nearest  the  edge  of  roadway,  and  shell  be  visible  from  the  roadway 
as  shown  in  the  eKomples  [e.g.)  above. 

5.  The  Togs  shall  be  ovoilable  in  the  Divisions,  either  at  the  Division  Maintenance 
Offices  or  the  Division  Construction  Office.  The  Tags  are  mode  and  can  be  ordered 
from  the  Departments  Sign  Shop  in  Heleno . 
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